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List of merchant rely! steam and sailing vessels 


Name of vessel Captain. Name of vessel. 
Allen Line Miss, & Dominion 8, 8, Co. 
ir. a. Grecia Onpt. Le Gallia. | Br. Ontario....... 
Mibernian Brows Sarnia. 
Scandinavian John Park. Vancouver ... ..... 
American Line Morgan Line 
Britieh Priace 8. Nowell National Line 
Britioh Primcewe K. Freeth. Br. s. 6. Canada .....: 
Am G. Dodge. Denmark . 
Bre Lord Clive, Urqubart. Egypt 
Anchor Line England 
Aleatia J. Brown. France 
D. Pert Greece ..... 
3.4. Small. Helvetia .. 
Britieh Crown Archibald Smith. Holland 
British Queen........ .. RK. Wills 
A. Campbell. Spain .. 
Dorian J. MeKeague Navigaszione (ener ale Hatiana. 
Kiyeia W, Baxter It. s. 6, Guttarde ...... ‘ 
John Wilson, Indipendente ... 
er. Ce W. Lord. New York and Cuba Mail 8. 8. Co. 
Monte ©. Thomas. am. Clenfuegos.. 
Atlas Line Havana 4 Mexican Mail 8. re 
Wr Allee J. W, Sanson. City of Alexandria .. 
Alveon MeKay. Oity of Washington 
Audes T.M.MackKnight. North German Co. 
Athos H. Low. Ger. 6. Aller .. 
Booths 5. 8. Co. Amer rice hos 
Bernard CD, OF, 8. Richards. Eider ..... 
Bordeans Meram Navigation Uo. 
Fe «. Chateau Leoville........ .. M. Le Chapelain. 
Chateau: Yquem .. F, Journiel, 
Bristol ity lane 
Br. Bro W. Pitt. 
Liandall T. Gore. Occidental and Oriental Uo. 
Cromwell Line Br. 6. #, Oceanic. 
Am RK. V. Gager. Ocean Steamship Compang. 
(wnard Line Am, 68,8, Cityof Augusta ......... 
Br, Aurania W. P. Hains, Oceanic Steamship Company. 
T. Dutton Am. 8. Alameda...... 
Oatalonia Edward Wylie. Old Dominion Steamship Compuny. 
Cephalonia Henry Walker. Am. #. Manhattan 
Kiruria T. Cook Oregon Railway and Navigation Co. 
Gallia M. Murphy. Am, 6. 6. 
Pavouis A. MeKay. i} Oregon...... 
Samaria B. Watt Coast Steamship ‘ompany. 
Sevthia T. Roberts. Am, #. City of Chester... 
tn Hi. MeKay Oriaaba ......... ose 
Umbria W. MeMickan. Pacific Mail Steamship Compang. 
8. 8. Line, Am, City of Para...... 
Ger Ge Julias Baber, City of Peking... 
Australia G. Franck. City of Sydney 
Oalifornia 0, Winkler COLMAR « 
Polaria Johannes Schade Granada .... 
Taormina Frank. San Blas .. 
ity. K. Doyle. Be. «8.8, Muriel.......... 
Pr. 6. & Le Franguel. Red D” Line. 
Lite M. de‘Jousselin. | Am. Philadelphia..................... 
La Champagne E. Traub 
La Gascog he Santelli Ked Star Line. 
La Normandie.... de Kersabiec. | Belg. 8. 
Great Weaters 8, &. Line Nederland .. eve 
Br. «, Dorset Oh. Off, Crossman Noordiand .. 
Line, Pennland ..... 
Br Capt. Geo, 8. Murray. Rhynland..... 
8. Brooks Switserland ..... 
W yori ag ©. L, Rigby Waesland ......... .... 
Hambere Amoertcan Line. Com. 
Ger. Gellert W. Kuhlewein. Rotterdam Line. 
Hammonia Hi. Sch weneen P. Caland.... 
Hungaria W. Leithauser, | Rotterdam ..... 
Leesing H. Barends. Schiedam .... 
Moravia O. Pesoldt, Zaandam .... 
Rhaetia R. Karlowa, Rotterdam 
A. Albers, i Mail Ste amship i». | 
Biavenia H. Schmidt, Am, O ity of Dallws.......... 
Ludwig Re West India Mail Steamahip ‘Co. 
C, Hebich Dtch «. Oranje 
Line State Line. 
Br Commeelior ............ Wm. Lang. Br. «. 6. State of Georgia ............... 
lawman Line State of indiana...... 
Br «. City of Berlin Freneis Land. State of Pennsylvania ...... 
City of Chester ' A. Lewis State of Nebraska ............ 
City of Richmend.............. A. Redford State of Nevada.. ~ 
(ity of R Leiteh. Thingralla Line. 
Jubaston Line Dan. «. Geiser ........ 
Br Joho Lach 
Lamport & Hell's Steamship ( ‘om sland ............ 
Humboldt Jas. Grimes Twin derew Line. 
Moeart | Sprathly. Br. &. Richmond ................ 
Leghewd Line. and Wear SMeamship Co. 
Br. +. Bavarian ......... J. Oseinak, Br. 8. City of Neweastle ...... ...... 
Bai BE. Parry. United States and Brazil Mail 5. 8. Co 
Istriaa T. H. Fox | Am. Advanee....... 
M. Pitt. Alliance 
Mullery Line. Warren Line 
Am, Alam » Sam Risk. | Br. 
Rio Grande .. J, F. Lewis. Norseman ...... pons 
Mediterrencan @ New York 8. 8. Oo White Cross Line. 
Br | Ch. Of, Blyth. | Belg. DeRuyter......... 
Capt. W. Bowen. | ter de Coninek..............! 


eT, 


Captain 


Capt. W. P. Couch. 


Jos, Gibecn. 
Jas. McAuley. 
Cc, J. 


B. Quick. 


Thos. Foote. 
Rigby. 
J, Sumner, 

T. P. Heeley. 
J. Robinson 

A. D. Hadley. 
A. 4. Jeffrey. 
G, Cochrane, 
Tyson. 

. Pearce. 
W. A. Griffiths. 
John Milligan. 


Domenico Viola. 
P. Pirandello, 
G, Cafiero, 


F.M. Paircloth 


J. W. Reynulds. 
W. M. Rittig. 


H. Christoffers. 
H. Hineke. 

H. Sapmer. 

P. H. Berdrow. 
G. Meyer. 

Th, Jungst. 

R. Ringk. 

H. Boedcker. 
H. Richter. 

W. Willigerod. 
R. Bussius, 

H. Bruns. 


H. Davison. 
J.W. 
G, H. Morse. 

Frank Stevens. 


Fred Bolles. 
E, Polemann. 


J. Wallace 


Catharine. 


John N Ingalls. 


L. Dexter. 
Dearborn. 
D. Friele, 

J. M. Caverly. 
J. L. Lockwood, 


W. G, Shackford. 


Thos Chapman, 
D. 8. Austin. 


G. 8. Locke. 
J. 3. Garvin’ 


Sam. Hess, 
W. Woeodrick. 


W. A. Beynon. 
A. J. Griffin. 
H. E. Nickels. 
Rud. We yer. 

. Jamison. 
H. Buschmann. 
J. Ueberweg. 
W. G. Randle. 


J. Taat. 
F. H. Boujer. 
G. J. Vis. 

A. Potjer. 

H. v. d. Zee. 
G, V. Vis. 


Cc. W. Read. 


. A. J. Lacrooy. 


J 
G. Moodie. 

A. Ritchie. 
A.J. A Mann. 
A. 

J. A, Stewart. 


W. Miller. 
G. Thomsen. 


A. Hyde. 
F.Archer, R.N.R 


R. Townsend. 


James Lord. 
R. Beers. 


Samuel Walters. 
W. Gleig. 
EB. Maddox. 


J.4. Brarens. 
E. Smit. 


Br. 


. Amicitia .. 


* Lord Neiil........... 


from which International Simultaneous Meteorologi¢al Feports were received at the Office of the Chief Signa! 
4. Army, ‘ashington, C., in time be used im the preparation of the Weather Review Sor the month of April, 1887. 


Galileo .... 
Lepanto.... 
Mareuge ... 
Otrante .... 
Miscellaneons. 


Angerton . 
Benalder .......... 


Chigwell... 
Edith Godden. 
El Callao .. ........ 
Elcano .... 
Elstow . 


Light- ship No. 37....... 
Lorenze D. Baker... 


Madrid ..... 
Mexico .. 
Mozart .. 
Peconice...... 
Pomona .... 
Prydain .. 
Queen ..... 
Roseville ...... 
Saint Ronans .. 

eevee 


New Yo. Weather Service. 


Alvo...... 
Belgravia... 
Am, Caracas... ‘ 
Fr. s. Chateau Latite.. 
Chateau Marquax cose 
Am. City of Paebla ....... 
Kuickerbocker... 
Lampasas ... .... 
Br. Marco Aureliv... 
Napier .. ....... 
Nevada.............. 
Am. New Urleaus. 
New York . 
Niagara 
Rr. Portia .... 
Straits of Gibraltar... 
Sailing 
Am. bg. Abbie Clifford.......... 
Br. 
It bk. Angelo di Amore oenee 
Nor. bk. Artemis 
Ger. ep. August ............ 
Am. bkt Bonny Doon ..................... 
Am. schr. C. B, Church...... 
Br. sp. Chas, 8. W 
Am. schr. Comet 
Am be. Daisy Boynton. 
Am. schr, Edward wie Emerson ......... 
Aust. bk. Errante 
Nor sp. Ferdinand...... 
It. bk. Fratelli Laurin ..... 
Ger. sp, Geestemunde...... 
GOOTE 
Nor. Grundloven 
Ditch, bk, Ilelena ......... 
Ger sp. Hedwig ... 
Am. schr. Henry Wa dington . _ 
Nor. bk. Hermon ................ - 
Am. bg. Jane Adeline 
bkt. 
bk. José B. More. 
Nor. sp. Komandor Svend Foyn..... 
Am. bg. L. & W. Armstrong ... ...... 
Ger. 
Am. L Staples ...... ... 
Am. schr. Maggie Abbott... 
Br bk. Mary..... 
Nor. Orion.... 
Ger. sp. Palme .. 


Br. 

It. 

Br. sp 

Am. bg 

Br. sp 

It. bk 

Ras. 

Ger. bk. 

Am. schr. 
r sp 


. Pear! .. 


. Sapphire.. 
. Stephen D. Horton . 


. Wignifred ............. 


Ralph Hayward. 
Recovery .......... 
Rosina ......... 


Teresa Accame........... 

w estern ( Thief .. woe 
Winnie Lawry...... 


Captain. 


Capt. H. Parsell. 


G. Barton. 

H. Davinson. 
H. Perry. 

P.J Irvin 
Benj. Gleadell. 
P. J. Irving, 


Rea. 
H. Malet. 
W. Jones. 
. T. Jones. 
M. Irvin. 
. Abbott. 
Rippeth. 
. Putter, 


Adanson. 
Masters. 
i. Bennett. 
. Scholtz. 
V. de Ispizua. 
2. Kobertson. 
L. U. Welch, 
M. Hulsen. 
Andrew Jackson. 
Warren F. Wiley. 
Jauies Dunn. 
M. Garson. 
M. Carmona, 
T. Sawyer. 
G. Evana 
J. Legoe. 
M. Parry. 
J. Aunison. 
J. Dove, 
Henry Campbell. 
. de Luzarraga. 
E. Cook. 
Murray. 


5 


Seiders. 
Williams. 
G. L. Boothly. 
L. Dulac, 
N 


om 


. M. Hopkins, 
Olivier, 


John Deaken. 

J. W. Hawthorn, 
H. 8. Quick 

F. Rembie. 
Crowell. 

H. Bermpohl. 
J.H Hendersen. 
J. A. R. Cushing. 
T. P. Halsey. 
J. B. Perry. 

8. V Bennis. 
Henry Dawson. 
W. Tuylor. 

G. Grigs. 


D. W. Storer. 
J. H. Weldon. 
M. Travega. 

J. W. Cates, 

E. E. Moe. 

G. H. Jaburg. 
©, Burgess. 

N A Anderson. 
Geo. D. Spicer, 
W. A. Aldrich. 
C. Harding. 

H. Child. 

. hems 

G. Nicolich. 
Tassino. 
Liitken. 
Laurin. 
Leute 
Scholtz. 

G. Ellingsen. 


<> 


. Minssen. 

W, H. Megee. 

0. Uleen. 

J. Winter. 

G. W. Uates. 

Chas. Brown. 

Asmus Lenhard. 

J. Sryde. 

A Alexander. 

Johu Stohff, 

J. P. Stowens, 
D. C. McIntosh. 

E. T. Page. 

Acocks. 

A. Mathieson. 
W. Bahle. 

John B. Zimmer. 

Gerlach. 

Baxter. 

E. Blagdon. 

Tomiseelli, 

W. Murray. 

. R. Hale. 

Spicer. 
Boetto. 

. H. Sneliman. 
Sander. 
McRitchie. 

. Macdonald, 


fi 
; White Star Line. 
Wilson Line. 
Chicago ......... 
Br. Orr. 
cence Read. 
Br. 
Am, since 
| Am, 
Span. 
Br. 
| Span, 
Br. 
“f 
| 
Skjvdt. 
3 Ger. bk eee | 
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This REVIEW treats generally the meteorological conditions | 


of the United States and Canada for April, 1887, and is based 
upon reports of regular and voluntary observers of both coun- 
tries. Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i, on which also appears the 
distribution of icebergs and field ice reported. In tracing the 
centres of the paths of these storms, data from the reports of two 
hundred and ten vessels have been used. Unusually severe 


fortieth meridian during the first and second decades of the 
month. Dense fog prevailed during a considerable portion of 
the month along the southern edge of the ice region. 

On chart i for this month are traced over the United States 
and Canada the paths of thirteen areas of low pressure; the 
average number for April during the past fourteen years is 
10.3. The depression of the 22-23d in its progress from the 
Indian Territory to northern Michigan was accompanied, espe- 
cially in Kentucky, southern Indiana, and Ohio, by unusually 
severe thunder-storms and heavy rains, with tornadoes at 
widely separated points in various parts of the country ; in the 
upper lake region heavy snow and high wind prevailed. The 
depression which was central in the Ohio Valley on the morn- 
ing of the 18th was attended in that and surrounding districts 
by an unusually heavy snowfall for the season. 

The mean pressure of the month is very nearly normal in all 
districts, except Michigan, Wisconsin, Minnesota, and Dakota, 
where departures as large as .10 below occur. 

No considerable departure from the normal temperature 


INTRODUCTION. 


occurs in any district except the central Mississippi and lower 
Missouri valleys, where the month has been from 2°.0 to 5°.9 
warmer than the average April. In the Lake region and along 
the Atlantic coast the temperature is slightly below normal, in 
the central and western districts generally slightly above. 

In the southeastern quarter of the country very little rain 
has fallen, the region of greatest deficiency extending from 
central Texas eastward to the south Atlantic coast. 

In the preparation of this REVIEW the following data, 


weather prevailed in the trans-Atlantic routes and west of the received up to May 20, 1887, have been used, viz., the 


regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three Sig- 
nal Service stations and twenty-four Canadian stations, as 
telegraphed to this office; one hundred and sixty-four monthly 


journals; one hundred and sixty-five monthly means from Sig- 


nal Service stations; twenty-four monthly means from Canadian 
stations; two hundred and eighty-four monthly registers from 
voluntary observers; fifty-five monthly registers from United 
States Army post surgeons; marine records; international si- 
multaneous observations; marine reports through the co-opera- 
tion of the ‘‘New York Herald Weather Service;” abstracts of 
ships’ logs furnished by the publishers of “The New York 
Maritime Register;” monthly weather reports from the local 
weather services of Alabama, Arkansas, Illinois, Indiana, 
Kansas, Michigan, Minnesota, Mississippi, Missouri, Nebraska, 
New England, New Jersey, North Carolina, Ohio, South 
Carolina, and Tennessee; and of the Central Pacific Railway 
Company; trustworthy newspaper extracts, and special re- 
ports. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for April, 1887, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

The area of highest pressure covers the greater part of the 
north Pacific coast region and is bounded by the isobar of 
30.05; within this line the mean pressure of the month varies 
from 30.07 at Olympia, Wash., to 30.10 at Roseburg, Oregon. 
From this isobar the pressure decreases in all directions, ex- 
cept to the westward, until in the central districts of the country 
the comparatively low pressure of 29.90 and less is reached. 
From the central districts eastward it increases, attaining in 


the south Atlantic and east Gulf states a mean of 30.05 or | 


above. In Maine and the adjacent Canadian Provinces the 


pressure is comparatively low, ranging from 29.86 at Sydney, 
1887, a very large decrease occurs in all parts of the country, 


Cape Breton Island, to 29.94 at Portland, Me. In the plateau 
region and eastern slope of the Rocky Mountains the pressure 


is also low as compared with districts in the southeastern quar- 


ter of the country and on the Pacific slope. 

The departures from the normal pressure are given in the 
table of miscellaneous meteorological data, and are also shown 
on chart iv by lines connecting stations of equal departure. In 
New England, the middle Atlantic states, and lower lake region 


the pressure of the month is about normal, small departures 


both above and below occurring in these districts; from thence 
westward, north of the fortieth parallel, as far as the eastern 
boundary of Idaho and Utah it is below the normal; in the 
upper lake region, Minnesota, Wisconsin, and Dakota the de- 
ficiency is quite large, the mean pressure at a number of sta- 
tions being .10 or more below the normal. In all parts of the 
country south of the fortieth parallel the pressure is generally 
slightly above the normal, but the excess is very small, except 
in southeastern Texas where departures as large as .07 and .09 
occur. In California the pressure is about normal; on the 
north Pacific coast excesses varying from .04 in the northern 
part of Washington Territory to .08 in southern Oregon 
occur. 

As compared with the pressure of the preceding month, March, 


except New England, the Atlantic states, and Florida. In the 
Missouri and upper Mississippi valleys the pressure for April 


is .20 to .26 below thatof March. Along the Atlantic coast the 

pressure is above that of the preceding month, .10 and over in 
New England and the Canadian Maritime Provinces, and .01 to 
.06in the more southerly districts. In Florida, the east Gulf 
states, and the north Pacific coast the mean pressure of the two 
months is about the same. 
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Lake Superior on the morning of the 11th, after which it 
moved eastward to the Saint Lawrence Valley, where it re- 
mained almost stationary during the 12th, 13th, and 14th, and 
‘disappeared without passing beyond the stations. The press- 
ure increased at the centre of this area with the easterly move- 
ment until the 14th, when the pressure declined, without any 
apparent motion of translation. 

IV.—When the preceding area extended over the Saint 
Lawrence Valley, high area number iv was approaching the 
‘northern California coast from the west. On the 13th it was 
located to the southwest of Oregon; on the 14th it passed to 
the east of the coast line and was central in Washington Ter- 
-ritory, from which point it passed southeastward to Dakota 


BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Service 
stations are given in the table of miscellaneous data. The 
largest ranges occur in the northeastern quarter of the country ; 
the smallest in Florida, the Gulf States, Arizona, and Cali- 
fornia. In the Lake region, and over the country east of the 
Mississippi River, the barometer attained its greatest height 
on the 8th or Oth and reached its lowest readings on the 18th 
or 20th. At stations in the Missouri and upper Mississippi 
valleys the barometer reached its lowest point on the 22d or 
30th. The following are some of the extreme ranges: 


Greatest Least. 

Inch Inch. 
Mount Washington, N. H 
Boston, Mase 1.55 Los Angeles, Cal...... ef 0.36 
New Haven, Conn OO 
Portiand, Me ........ 1.53 
Bioek Island, 1... 1.653 || Prescott, Aris 
New London, Coun || Codar Keya, Fie 


AREAS OF HIGH PRESSURE, 

Seven well-defined areas of high pressure were observed 
during April. Four were first observed on the Pacific coast ; 
two appeared to the north of Montana, and one was central 
over the Saint Lawrence Valley at the opening of the month, 
it having previously passed eastward north of the United 
States. The general direction of movement of these areas 
was to the northward along the coast line when central west 
of the Rocky Mountains, this northerly movement continuing | 
until the centre reached the forty-fifth or fiftieth parallel, | 
where the general course changed to southeasterly. Four 
areas of high pressure were traced to the southeast from the 
northern Rocky Mountain region over the eastern slope. 
After reaching the central valleys their courses changed to 
easterly and inclined slightly to the north, this inclination 
increasing as the high areas approached the Atlantic coast | 
line. Three areas of high pressure apparently disappeared 
within the region of observation, or before reaching the coast, 
and only two of the seven areas observed during the month 
passed over the Atlantic. 

I and Il.—The first telegraphic weather chart of the month 
exhibited two areas of high pressure—one extending over the 
Maritime Provinces, and the other central on the Pacific 
apparently to the west of central California, but extending 
well to the eastward over the plateau regions. The first of these 
high areas passed to the eastward during the lst and disappeared 
rapidly during the 2d in advance of the severe storm from | 
the south Atlantic coast which reached Nova Scotia by the 
10 p. m. report of the 2d. During the Ist, 2d, and 3d the area 
of high pressure (ii) referred to as central over the Pacific 
moved slowly northward along the Pacific coast or probably 
to the northeast from the Pacific, the reports from coast sta- 
tions indicating that the centre of greatest pressure was far 
to the west of the coast line until the 3d. While this area) 
covered the north Pacific coast a secondary area of high 
pressure appeared to the north of Dakota and, extending 
southward, apparently united with this area on the 4th on the 
central slope of the Rocky Mountains. After these areas 
united the southeast movement continued, carrying the centre | 
to the Mississippi Valley near the mouth of the Missouri 
River on the morning of the 5th. At this point the direction | 
changed to the northeast and it passed over the lower lakes 
during the 6th and 7th, being central in New England on the 
morning of the 8th. This area extended southward during 
the 9th and 10th, covering the entire coast, but the pressure | 
at the centre decreased with the southerly movement, and it 
finally disappeared by gradual decrease of pressure while 
central in the south Atlantic states on the 11th, after having | 
crossed the continent and being under observation ten days. 

[If.—On the afternoon of the 10th this area of high pressure 
appeared north of Dakota. It was central north of, and near, | 


_ and thence moved northeastward over Manitoba, being last 


located as central near Fort Garry on the morning of the 16th. 
The curve showing the direction pursued by the centre of this 
area is of the same general character, but less extended, as 
those traced across the entire continent. - 
V.—This was a slight area of high pressure which was ob- 
served in the northern Rocky Mountain region on the 19th. It 
‘extended over the middle and southern Rocky Mountain slopes 
on the 20th, and over the Atlantic eoast states on the 21st, the 
pressure not exceeding 30.3 at any time within its limits, and 
generally it was below 30.2. 
Vi.—When the preceding area was ceutral on the middle 
Rocky Mountain slope number vi appeared to the west of 
California on the afternoon of the 20th. The pressure increased 


‘at the northern Pacific coast stations during the 21st and 22d, 


and this area remained almost stationary in this region until 
the 25th, when it disappeared. 

VI1L.—This area appeared to the west of Oregon on the 30th 
and extended over the north Pacific coast at the close of the 
month. 

The northerly movement of high areas on the Pacific coast 


during this month is a feature to be considered in connection 
with the Pacific coast weather predictions. The only case ob- 


served during the month of a high area appearing to the north 
was that observed on the last day of the month, and the charts 
for May show that while the pressure increased to the south- 
ward the general movement was first to the northeast and 


‘then to the southeast. 


AREAS OF LOW PRESSURE. 

Thirteen areas of low pressure have been traced upon the 
tri-daily weather charts of April, 1887. Of these, six probably 
originated to the west of the Rocky Mountains north of the 
forty-fifth parallel. Four were first observed in the southern or 
central Rocky Mountain regions, and two apparently developed 
in the Gulf of Mexico, or on the Florida coast. The last storm 


of the month had its origin to the north of Montana, and dur- 


ing the 29th and 30th moved almost directly southward along 
the Missouri Vailey. The most marked feature of this storm 


was the sudden change of direction of movement from south- 


ward to northward, thus carrying the storm-centre out of the 
limits of observation to the west of Lake Superior. 

The following table shows the latitude and longitude in 
which each area of low pressure was first and last observed 
and the average hourly velocity of each: 


First observed. Last observed. | Average 
Areas of low pressure. --— — ~-—- | Progress in 
| miles per 
| Lat. N. | Long. W.| Lat. N. | Long. Ww. hour. 
or | ov | 
No. 1..... pose 50 00 123 00 §0 00 98 00 37.0 
29 00 | 79 00 47 00 61 40.0 
39 103 00 45 00 | 66 00 | 30.0 
52 00 116 00 49 104 00} 25.0 
, pe ee 53 00 116 00 53 00 102 00 | 25.0 
40 109 00 49 00 85 00 30.0 
vi | ad 116 00 43 00 97 00 | 23.0 
vi 32 oo 104 00 45 00 75°00 23.0 
IX 33 00 105 00 43 00 3 00 36.0 
47 00 co 47 00 00 34.0 
oe iil 27 00 ge 00 47 00 62 00 48.0 
XII... 53 00 113 00 45 00 7° 00 28.0 
XI. oe] 53 00 105 00 43 00 100 00 25.0 


Mean hourly progress, 31.1 miles. 
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1.—This low area was central north of Washington Territory | Chicago, Ill.: at 8.85 p. m. of the 8d a southerly gale set in and continued 


on the morning of the 1st, and moved directly east, with but until midnight; greatest velocity twenty-five miles per hour. On the 4th the 
’ : : | wind blew a gale from the west or northwest until 7 p. m.; greatest velocity 


little Se » SUaS the Rocky Mountains north of Montana, | thirty-eight miles. Heavy snow fell from noon until midnight. 

and disappearing while central over Manitoba, leaving an @x- Mackinaw City, Mich.: an easterly gale, with rain and hail at intervals, pre- 
tended trough of low pressure to the southward, covering the | vailed during the night of the 83d—4th; at 6.35 a. m. the wind subsided and 
region from the upper lakes to Arizona, Within this extended | shifted from east to southwest. At 7.15 a. m. it began blowing with increas- 


depression developed the low area described in this REVrEw | i™g force, and during the afternoon gradually shifted to west and northwest ; 
as number iii. 

II1.—This storm probably had its origin in the Gulf or near 
the Florida coast line; it did not develop much force until the | 
centre reached the middle Atlantic coast. The movement to. 
the northeast was unusually rapid, and the intensity of the. 
storm increased until it passed over Nova Scotia, the most. 
severe gales occurring on or near the New England coast dur- 
ing the night of the 2d. The lowest barometer reported at 
land stations was 28.93 at Halifax, Nova Scotia, on the morn- | 
ing of the 3d, although vessel reports show still lower readings’ 
near the centre of disturbance when the latter was near the | 
New England coast. This storm was confined to the imme. | 
diate coast, but the cold northerly winds of the north and west 
quadrants were accompanied by light snows as far south as 
South Carolina on the 1st, and along the middle Atlantic and 
New England coasts on the 2d, the snows increasing and be- 
coming heavy in northern New England. 

The following notes from Signal Service observers relate to 
this storm: 

Kitty Hawk, N. C.: continuous heavy rain and strong northeasterly wind 
prevailed on the Ist. At 8.10 p. m. a velocity of forty-five miles per hour 
was recorded. On the 2d light snow fell for a few minutes in the early morn- , 
ing; wind northwest veering to westerly. 

Block Island, R. I.: light snow fell in the early morning of the Ist and con- | 
tinued until 3.30 p. m., followed by cloudy weather and northeast winds which | 
increased to a ole of forty miles per hour. During the storm the schooner 
‘Pathfinder ’’ was driven ashore and became a total loss. On the 2d the gale | 
continued, wind northeast backing to northwest, maximum velocity fifty-six 
miles per hour. Heavy snow fell during the greater part of the day. 

Vineyard Haven, Mass.: heavy snow or rain, with high northeasterly winds, 
prevailed during the Ist; on the 2d the wind blew with increasing force, pros- 
trating telegraph — and blowing ashore at this point ten vessels, some of 
which were considerably damaged. 

Wood's Holl, Mass.: northeasterly winds and heavy snow prevailed during | 
the night of the Ist-2d and continued until 4.30 a. m. of the 3d; estimate 
maximum velocity of wind, seventy miles per hour. The snow drifted in| 
places to a depth of six feet. 

Nantucket, Mass.: heavy snow and rain, with high easterly and northeasterly 
winds, prevailed on the 1st and 2d; maximum velocity of the wind, fifty-three 
miles per hour, on the 2d. A number of telegraph poles were blown down 
and the schooner ‘‘ Mattie W. Atwood”’ driven ms vg 

Eastport, Me.: on the 2d the mercury fell rapidly, temperature steady; at | 
9.35 a. m. snow began falling, and changed to sleet at 6p.m. A heavy north- | 
easterly gale prevailed during the entire day, reaching at 6.20 p. m. a velocity 
of fifty miles per hour; gale ended at 11.40 a. m. of 3d. 

IlI.—On the 2d the pressure was unusually low in the Rocky | 
Mountain districts and thence northeastward to the upper lake | 
region during the presence of low area described as number ii, 
and by 7 a. m. of the 3d this disturbance was clearly defined | 
as central in eastern Kansas, the low area to the north having 
been replaced by a rapid increase of pressure in the upper 
Missouri valley and Manitoba. From eastern Kansas the 
course of the centre of this low area was to the northeast over 
the upper lake region, the disturbance increasing in energy and 
diminishing in area as it approached, the most rapid barometric | 
gradient being in the west quadrants, owing to the rapid in-. 
crease of pressure to the westward and a decrease of pressure | 
at the centre as the storm moved to the eastward. It passed | 
eastward of the upper lakes on the 4th, followed by severe) 
westerly gales and light snows; the centre apparently crossed. 
the Saint Lawrence River near Quebec during the night of the | 
4th, moved thence slowly to the northeastward, accompanied 
in the Maritime Provinces by severe gales, which continued 
during the 5th and 6th. ' 

The following notes show the severity of this storm: 

Des Moines, Iowa: on the 2d the barometer fell rapidly, but pleasant 
weather prevailed ; on the 3d the mercury rose as rapidly ; the wind changed 
to northwest and blew a gale of thirty-two miles per hour. Snow fell for fifteen 
minutes between 3 and 4 p. m. 


| North Platte, Nebr.: on the 8th brisk to high south and southeast winds pre- 


maximum velocity of the 4th, forty-four miles per hour, from the east, at 3.45 
a.m. Snow fell from 7.15 a. m. until 11.45 p.m. The gale continued until 
6.30 a. m. of the 5th. 

Milwaukee, Wis.: on the 4th light snow fell from 7.45 a. m. to 4.45 p. m. 
and from 7.10 to 7.45 p.m. At 1a. m. a northwesterly gale set in and con- 
tinued until 10.30 p. m., attaining at 5.47 a. m. a velocity of forty-four miles 
per hour. The high wind destroyed a number of signs, windows, etc. 

Buffalo, N. Y.: cloudy weather and low, rising barometer prevailed on the 
4th. A gale from the southwest set in at 1.30 a. m., and reached at 11.40 
a. m. the velocity of thirty-five miles per hour. On the 5th the barometer 
continued rising, temperature falling rapidly, wind veering toward the west 
and blowing a gale until 8.20 p. m.; maximum velocity, forty-four miles per 
hour, at 2.55 a.m. Light snow fell from 9.40 a. m. and until 3.20 p. m. 


IV.—This disturbance probably originated in the north Pa- 
cific, but its centre was first located at 10 p. m. of the 4th 
north of Idaho. At this report the barometer continued low 
on the north Pacific coast, and the charts indicate that this 
was a secondary depression which formed to the eastward of 
the coast range. During the 5th it passed eastward along the 
fiftieth parallel to northern Dakota, after which it disappeared 
by a gradual increase of pressure without further easterly 


‘movement, and causing no marked atmospheric disturbance 


while within the limits of the stations of observation. 

V.—tThis disturbance also originated in the Pacific, but it 
has not been traced to the westward of the Rocky Mountain 
range. It was at no time central south of the northern bound- 
ary of the United States, and passed eastward from the region 
north of Montana during the 6th and 7th, disappearing to the 
north of Dakota after reaching the one hundred and second 
meridian, leaving an extended area of low pressure in the cen- 
tral Rocky Mountain regions, within which developed the dis- 
turbance described as number vi. 

ViI.—On the afternoon of the 8th a barometric trough 
extended from Minnesota southwestward to Utah, and also to 
the northward over Manitoba. This condition continued until 
the morning of the 9th, when a well-defined area of low press- 
ure extended from Colorado northward to western Dakota. 
By midnight of the 9th the centre of disturbance had reached 
eastern Dakota, accompanied by severe local storms and general 
rains in the upper Missouri valley and Dakota. After pass- 
ing northeast of Minnesota it apparently united with an 
extended area of low pressure then covering the Saint Law- 
rence Valley, but its centre could not be located after passing 
to the eastward of Lake Superior. 

Vil.—The telegraphic report at 10 p. m. of the 9th showed 
that the barometric pressure over the plateau region was from 
.2 to .4 below the normal, the region of lowest pressure being 
the eastern portion of Washington Territory and Oregon. The 
succeeding reports of the 10th indicate a southeasterly move- 
ment, and by midnight the centre of disturbance had reached 
eastern Colorado, where the pressure was below 29.5, the iso- 
bars bounding the disturbance extending to the northeast in 
the direction of an area of high pressure which was then north 
of Minnesota. This high area moved southeastward over the 
Lake region, and, after retarding the movements of low-area 
vii, caused it to disappear in the Missouri Valley by a gradual 
increase of pressure. When this disturbance was central in 
western Colorado on the afternoon of the 10th the barometer 
at the centre was below 29.4; the gradient was rapid to 
| the northeast and southeast and very high winds were reported 
‘from Texas northward to Nebraska, giving indications of the 
approach of a storm of considerable energy, but the succeeding 
‘reports show that it did not materially change the weather 
‘conditions east of the Mississippi. 
| The following notes from observers relate to weather condi- 
tions prevailing during the presence of low areas vi and vii: 
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vailed, attaining at 3.40 p. m. a velocity of forty miles per hour. The weather 
was warm and oppressive, and, owing to the dry state of the soil, dense clouds 
of sand and dust filled the air. During the 9th and 10th the wind continued, 
blowing a gale from the south and southeast, reaching a maximum velocity of 
fifty-two miles per hour on the 9th and forty on the 10th. On the night of the 
10-lith the gale was accompanied by a heavy thunder-storm, and the wind 


attained a velocity of fifty miles per hour, blowing down chimneys, wind mills, | 


telegraph poles, ete. 

Yankton, Dak.: on the Sth clear weather and high temperature prevailed, 
with high southerly winds, which attained a velocity of forty-three miles per 
hour. On the 9th the southerly wind reached a maximum velocity of forty- 
six miles per hour, and was accompanied by clouds of dust. 

Moorhead, Minn: on the 7th a southeasterly gale set in at 8.30 a. m. and con- 
tinued throughout the day, and until 4.15 p. m. of the 8th, maximum velocity 
forty-six miles per hour. Shortly after noon of the 9th the wind again became 
high, blowing from the south with a maximum velocity of forty-six miles per 
hour; the gale ended at 7 p.m. During the afternoon, while the gale was at 
ite height, a thunder-storm, with heavy rain, began; several houses were struck 
by lightning. A number of chimneys and roofs were blown off by the gale. 

Marquette, Mich.: during the night of the 8-9th the wind blew hard from 
the southwest, reaching at 4.26 a. m. a velocity of thirty-seven miles per hour; 
at 7.87 a. m. of the Oth the wind changed to west and attained a maximum 
velocity of thirty-two miles. Warm weather prevailed, highest temperature, 
82°.0. On the 10th also the wind blew hard from the west. 

VIIIl.—This depression developed in western Texas, where it 
was first located on the morning of the 12th. It first moved 
directly northward to Colorado, where it was located on the 
morning of the 13th, and thence to southeastern Dakota, which 
point it reached on the morning of the 14th, and where the 
course changed to the eastward, passing over Iowa and north- 
ern Illinois during the 14th, causing general rains near the 
centre of disturbance throughout its entire course. 
extended southward over Missouri and Arkansas, and over the 
states north of the Ohio River. 
passed eastward of Lake Huron during the 15th, and the rain 
extended eastward to the Atlantic coast. After reaching the 
Saint Lawrence Valley near Montreal a secondary disturbance 
developed on the middle Atlantic coast and moved northeast- 
ward along the coast parallel to the coast line, developing con- 
siderable energy off the New England coast during the 16th. 
After the formation of this secondary depression the primary 
area in the Saint Lawrence Valley immediately disappeared. 

IX.—This disturbance also developed in the Southwest, and 
was probably central in New Mexico on the afternoon of the 
léth. It moved eastward over Texas and Arkansas to the cen- 
tral Mississippi valley on the 17th, causing general rains in 
the region of drought in northern Texas. The rains extended 
eastward over the Southern States and Ohio Valley during the 
18th, and snows were reported from New England westward 
to northern Indiana. This disturbance apparently reached its 
maximum energy while passing over Kentucky and West Vir- 
ginia. On the morning of the 18th, when the centre of dis- 
turbance was near Louisville, Ky., the barometer fell to 29.31, 
and on the afternoon of the 18th the barometer fell to 29.27 
at Pittsburg, Pa. The rains were very heavy in Tennessee and 
the Ohio Valley, and destructive local storms occurred in West 
Virginia and adjoining states during the 17th and 18th. 


after reaching the Atlantic coast near Norfolk, Va., it passed 
rapidly to the northeast, causing severe northeasterly gales 
along the middle Atlantic and New England coasts during the 
18th and 19th. 

The following, selected from a number of similar notes, will 
serve to show the character of this storm : 


Sandusky, Ohio: brisk variable winds and cloudy weather prevailed on the 
17th. On the 18th hail began falling at 2.30 a. m.; at 7.30 the precipitation 
changed to heavy snow which fell all day, accompanied by high winds from 
the east in the morning, backing to northerly in the afternoon. The snow 
and gale ended at 5.45 p.m. The storm did considerable damage to wharves, 
and several washouts on the railroads along the bay and lake were reported. 

Toledo, Ohio: a heavy northeasterly wind set in at 1.55 a. m. of the 18th, 
barometer falling very rapidly. At 3.16 a. m. the wind reached a velocity of 
twenty-seven miles per hour; at 5a. m. thirty-six miles, at which rate it con- 
tinwed wntil 7.80 a. m., when, increasing, it reached its maximum velocity, fifty- 
two miles per hour, at 8.25 a. m. 1 
Snow fe!l Sede the greater part of the day. Several fences and signs were 
blown down, and a yacht was broken from her anchorage and capsized. 


| extent of $6,000. 


| Ohio valley, and in southern Missouri. 
|the centre of this disturbance as the area moved eastward 
‘over the upper lake region, and the minimum pressure, 29.07, 


The rains | 934 when the centre was near that station. 


The centre of disturbance | 


| 
or | 
gales were reported from Chincoteague, Va. 
The | 


centre of disturbance apparently moved over Virginia, and | 


The wind continued high until 5.58 p. m. | 


| stood at 29.40; at 6.40 a. m. the pressure began rising rapidly. Heavy rain 
fell during the greater part of the day, with brisk wind veering from south to 
southwest, and at 5.35 a. m. to west; maximum velocity twenty-seven miles 
|per hour. At Chattanooga the storm was more severe ; in the early morning 
a thunder-storm and destructive tornado occurred, damaging property to the 
High southwest and westerly winds continued until 8 p. m. 
Knoxville, Tenn.: a heavy rain storm, with thunder and lightning and high 
southwesterly winds, set in during the early morning of the 18th and continued 

until 7.15 a. m.; maximum velocity of the wind thirty-six miles per hour. 
X.—This area of low pressure was central in the eastern 
portion of Washington Territory on the morning of the 20th. 
It moved first directly eastward, crossing the Rocky Mountain 
range in Montana, and afterwards to the southeastward. After 
the midnight report of the 20th the area of low pressure became 
extended, and a secondary formation was observed in south- 
' western Kansas on the afternoon of the 21st while the original 
disturbance was central in southwestern Dakota. The area of 
‘low pressure to the southward developed great energy, and 
‘moved northeastward over the upper lake region during the 
| 22d and 23d, while the area to the northward disappeared by 
an increase of pressure. Destructive tornadoes occurred in 
| Missouri, Kansas, and Arkansas on the night of the 21st, in 
the southeast quadrant of this storm. The rain-area extended 
over the greater portion of the United States east of the Rocky 
| Mountains, the heaviest rains occurring in Tennessee, the lower 
The barometer fell at 


at Mackinaw City, Mich., on the morning of the 
It disappeared 
over the Saint Lawrence Valley on the 23d, followed by cold 
and freezing weather in the Northwest. 

The following notes from observers are of interest: 

Chattanooga, Tenn.: a thunder-storm, with heavy and light rain and low 
pressure, prevailed from 8.20 p. m. of the 21st until the the early morning of 
the 23d. On the 22d the rainfall was heavy. At 6p. m. the wind veered from 
south to northwest; at 6.45, from northwest to east; at 8.15, from east to south; 
and at 9 p. m., from south to southwest. 

La Crosse, Wis.: the barometer fell rapidly during the night of the 21st-22d; 
weather threatening, wind shifting to east, and becoming fresh. During the 
afternoon a heavy thunder-storm, with high northerly wind, occurred. The 
| gale continued until 10.15 a. m. of the 23d; maximum velocity, forty miles 

per hour. Snow fell during the night of the 22-23d. 

| Mackinaw City, Mich.: on the 22d the barometer fell rapidly, temperature 
| stationary, light rain from 10 a. m. until 7.30 p. m., when it began falling 
heavily. At 11 a. m. an easterly gale set in and continued throughout the 
day, maximum velocity, forty-four miles, at 6.15 p.m. Dense fog prevailed 
from 9 p. m. until midnight. Snow fell during the greater part of the 23d. 
At 9 a. m. the wind shifted to southwest, afterward to northwest, and blew a 
| gale, attaining at 3 p. m. a velocity of thirty-four miles per hour. 

XI.—The centre of this disturbance is approximately located 
in the Gulf of Mexico, to the south of New Orleans, La., on the 
night of the 24th. It was a disturbance of slight energy and 
not clearly defined, except as an area of rain, until it reached the 
middle Atlantic coast at midnight of the 25th, when northerly 
It passed rapidly 
along the middle Atlantic and New England coasts and Nova 
Scotia during the 25th, causing severe gales, and apparently 
increasing in energy until it passed northeast of the Maritime 
Provinces. 

XII.—This storm was central far to the north of Montana 


was observed 


on the afternon of the 26th, and it probably developed to the 


west of the Rocky Mountains. On the morning of the 28th 


it was central north of Dakota, the barometer being below 
29.30 at Q’Appelle, Northwest Territory, near the centre of 


disturbance. The southeasterly movement of this depression 
continued until the centre reached Lake Erie on the afternoon 
of the 28th. General rains prevailed east of the Mississippi 
as far south as the Gulf States on the 28th. After reaching 
Lake Erie the course changed to the eastward and the dis- 
turbance passed over New York and New England, the storm 
apparently reaching its maximum energy on the New England 
coast during the night of the 29th. A marked feature in the 
movement of this depression was the sudden change of direc- 
tion to the northward after reaching the New England coast. 


Nashville, Tenn.: on the 18th the pressure fell until 5.40 a. m. when it' At the close of the month this disturbance was apparently 
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central in the northern portion of New England, but the 
barometric pressure at the centre had increased from 29.11 to 
29.44 within twenty-four hours. 

The following notes, as to this storm, are of interest: 

Columbus, Ohio: on the 28th heavy rain fell from3 to 9 a. m., with thunder- 
storm from 5 to 6.10 a.m. At 11.55 a. m. a westerly gale set in, it suddenly 
increased in velocity at 1.25 p. m. and blew at the rate of forty-six miles per 
hour; the rainfall was very heavy. The gale continued, with occasional gusts 
of high velocity, until 7 p.m. Property in the city was damaged to the ex- 
tent of $2,000. At Cincinnati the wind blew from the northwest at the rate of 
forty-eight miles per hour, and was accompanied by heavy rain. The rainfall 
was heavy at Louisville, Ky.; highest velocity of wind forty miles. 

Pittsburg, Pa.: on the 28th rain fell from 7.50 a. m. until 6.30 p. m., and 
heavily from 10.30 to 11.30 p. m. For a few minutes after 11 p. m. hail fell. 
Brisk southwesterly winds prevailed, reaching a velocity of thirty miles per hour 
at11.15 p.m. The pressure at 3 p. m. stood at 29.27, this was the lowest read- 
ing since January 9, 1886. The total rainfall of the twenty-four hours ending 
7 a. m. of the 29th was 2.56 inches. 

Lynchburg, Va.: on the 28th the barometer fell rapidly until 3 p. m. when 
it stood at 29.40; southerly shifting to brisk northwest winds. Between 3 and 
4 p. m. a thunder-storm moving from west to east, and accompanied for a few 
minutes by hail, occurred. During the afternoon the wind attained for a few | 
minutes the velocity of thirty-six miles per hour. In Amherst county the 
storm exhibited unusual violence and the rain was heavy. Near Riverville a 


tobacco house was blown down and one person killed. Reports from a num- 
ber of places in the state show that the storm was widespread and severe. 

Variety Mills, Nelson Co., Va.: the storm accompanying the depression of 
the 28th was very destructive in this vicinity. At 3 p. m. a heavy mass of 
clouds approached from the northwest and rain began falling heavily, accom- 
panied between 3.30 and 4 p. m. by hail. Shortly after the rain began falling 
a gale set in, unroofing several buildings and prostrating trees. 

Tatteras, N. C.: on the morning of the oath high west and southwest winds 
prevailed. During the afternoon a heavy thander-storm with high wind oc- 
curred, maximum velocity forty-nine miles per hour. The wind continued 
high on the 29th; maximum velocity, forty miles per hour, from the west. 

XIII.—The complete history of this storm will be found in 
the REVIEW for the succeeding month. It was central north 
of Montana on the 29th and passed almost directly southward 
to northern Nebraska, where it was central at the close of the 
month, the general form of the depression being elliptical and 
extending from Colorado to northern Minnesota, and the lowest 
isobar being 29.3. The barometric gradient was greatest to 
the westward, the pressure increasing quite regularly to the 
north Pacific coast, where it had reached 30.4, showing a 
barometric range of 1.23 inches between the upper Missouri 
valley and eastern Oregon. 


NORTH ATLANTIC STORMS DURING APRIL, 1887. 


[ Pressure in inches and millimetres; wind-force by Beaufort scale. ] 


The paths of the depressions that have appeared over the 
north Atlantic Ocean during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of ocean steamships and sailing vessels; abstracts 
of ships’ logs and other data collected by the Signal Service 
agencies at the ports of New York, Boston, and Philadelphia; 
reports received through the co-operation of the ‘‘ New York 
Herald Weather Service;” abstracts of ships’ logs furnished 
by the proprietors of the “New York Maritime Register,”’ 
and from other miscellaneous data received at this office up 
to May 21, 1887. 

Eleven depressions are traced over the ocean and the Cana- 
dian Maritime Provinces, the tracks largely predominating, as 
in March, 1887, to the southward and southeastward of Nova 
Scotia and Newfoundland. Four storms passed northeast from 
Nova Scotia; three moved eastward to the south and south- 
east margin of the ice region, where they remained nearly 
stationary as areas of low pressure during periods of from two 
to nine days. Two depressions appeared in European waters 
and appare. ‘ly passed south of east over the continent; one 
is first charted over mid-ocean, and one moved westward north 
of the Azores and united with an area of low pressure off the 
southeast edge of the Banks of Newfoundland. But one de- 
pression is traced from American waters to the European coast. 

The general character of the weather over the north Atlantic 
Ocean was unusually severe during a greater portion of the 
first two decades of the month. From the Ist to the 5th, in- 
clusive, gales of hurricane force were encountered off the coast 
of the United States. From the 12th to the 16th, inclusive, 
gales of exceptional violence prevailed over, and to the east- 
ward of, the Banks of Newfoundland. During the last decade 
of the month the weather conditions in the trans-Atlantic 
routes were more settled, although strong gales were experi-| 
enced over the western portion of the ocean from the 26th to 
the 29th. The depressions attained greatest force west of the 
thirty-fifth meridian, which fact may be attributed to the high 
temperatures reported in the waters of the Gulf Stream in the 
vicinity, and somewhat to the northward of, the thirty-fifth 
parallel, whereby the storms which passed over its surface ac- 
quired material for the development of great energy. Baro- 
metric pressure was high over, and to the eastward of, the 
Banks of Newfoundland until the 3d, when a depression ad- 
vancing from the southwest caused a decided fall in the ba- 
rometer over the Banks and Maritime Provinces. On the 4th 
a rapid decrease in pressure over the ocean northwest of the 


British Isles indicated the presence of a storm-area which ap- 
parently passed eastward over Scotland into the North Sea by 
the 5th. The barometric pressure over mid-ocean fluctuated 
until the 12th, after which it continued generally low until the 
26th, attending the presence to the westward of areas of low 
pressure. During the last four days of the month the barome- 
ter was high over mid-ocean and slowly rising in the vicinity 
of the British Isles. 

For April, 1886, thirteen depressions were traced, of which, 
one was the continuation of an area of low pressure traced on the 
North American continent; one was traced on the coast of 
Ireland; one originated northeast of the Bahamas; one ap- 
peared in the Gulf of Saint Lawrence; one developed near 
Charleston, 8S. C., and the remaining depressions first appeared 
over the ocean east of the fiftieth meridian, between the thirty- 
seventh and fiftieth parallels. The direction of movement of 
the depressions was greatly diversified, and their positions ex- 
tended from N. 37° to 55°, and from W. 50° to the European 
coast. An additional noteworthy characteristic of the storms 
of that month was their exceeding slow rate of progression. 

As compared with the corresponding month of previous years, 
the number of depressions which appeared during April, 1887, 
was somewhat less than the average for the month, while their 
direction of movement and position did not differ materially. 
A noticeable and unusual feature was the continuation, dur- 
ing a greater portion of the month, of severe disturbances to 
the eastward and southward of the Banks of Newfoundland. 

The following are brief descriptions of the depressions traced : 

1,—This depression was central in about N. 38°, W. 13° on the 
ist, with central pressure ranging below 29.60 (751.8), whence 
it apparently moved eastward to the Mediterranean Sea. 

9,—This depression was a continuation of land-area number 
xi traced for March, 1887, which passed off the coast of the 
United States in about N. 35° during the evening of March 
3lst. On the morning of April Ist the storm was central in 
N. 37°, W. 72°, with fresh to strong gales over a limited area. 
By the 2d the centre of depression had advanced northeast to 
N. 40°, W. 69°, with central pressure about 29.30 (744.2) and 
an appreciable increase in energy. By the 3d the storm-centré 
had passed northeast to the south coast of Nova Scotia, accom- 
panied by gales of great violence and very low barometric 
pressure. From this position the depression moved northeast- 


ward over Newfoundland beyond the region of observation. 
The following special reports refer to disturbances accom- 
panying the passage of this depression : 
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Capt. Charles Brown, of the bkt. “Josephine,” reports 
nw. gale of hurricane force on the Ist,in N. 31° 11’, W. 75° 0’, | 
at noon; previous to gale (which commenced at 19 hours) the t 
wind had veered from sse. to sw., with falling barometer. 
Capt. J. H. Taat, of the s. s. ‘* Edam,” reports a storm on the 
2d; wind veered from se. to wnw.; lowest barometer, 29.17 
(740.9), at 4a. m., in N, 41° 33’, W. 61° 12’. Capt. C. E. Dur- | 
kee, of the ship ** Mable Taylor,’’ reports a heavy ne. backing 
to nw. gale on the 2d, in N, 37° 12’, W. 73° 10’, at noon, with 
very heavy ne. and nw. cross sea. Oapt. J. 8S. Garvin, of the 
s. & “Orinoco,” reports a strong s. veering to sw. gale on the 
2d, in N. 36° 25/, W. 67° 34’, at noon, with rain and heavy sea; 
barometer 29. 12 | (739.6), rising rapidly in p.m. 

Capt. J. P. Stowers, of the brig ‘*L. Staples,’’ was in the 
centre of a cyclonic area at 8.30 p. m.: position at noon, N. 38° 
17’, W. 60° 40’, Wind then came trom nw. with almost hur- 
ricane force, accompanied by fearful sea and hail and rain- 
squalls. 


29.23 (742. 4), 2 at noon, in N. 42° 36’, W. 54° 41’. Capt. E. 
Parry, of the s. s, “ Bulgarian,” reports a whole nw. gale at- 
taining greatest force on the 13th, at 10.30 p. m., in N. 42° 
48’, W. 54° 30’, when barometer read 28.95 (735.3). Advices 
from Saint John’s, Newfoundland, stated that considerable 


loss of life and property resulted from the gale of the 12-13th. 


Capt. A. Kuhn, of the s. s. ‘* Polynesia,” reports a storm at- 
taining force 11 on the 14th, in N. 40° 50’, W. 55° 30’. The 
s. 8. “Servia” encountered a gale from se. backing to nne., 
at 8.10 p. m. of the 14th, in N. 43° 11’, W. 47° 20’, when ba- 
rometer read 28.92 (734.6). Capt. W. Rea, of the s. s. ‘ Bas- 
sano,” reports a strong s. to nw. gale from the 13th to 15th; 
lowest barometer, 28.73 (729.7), at 8 a. m. of the 14th, in N. 
39° 40’, W. 49°10’. Capt. W. A. Griffiths, of the s. s. “Spain,” 
reports a strong westerly gale on the 14th; lowest barometer, 
28.29 (718.6), at 7 p. m., in N. 41° 28’, W. 46° 10’. Capt. D. 
Pert, of the s. s. ‘* Alexandria,’’ reports as. to w. hurricane on 


Third Officer J. H. Mills, of the s. s. “Aurania,” | the 14th; lowest barometer, 28.75 (730.2), at midnight, in N. 


Capt. W. H. P. Haines, commanding, reports a gale of force | 40° 28’, W. 39° 20’. Capt. C. N. Mumford, of the s. s. ‘* Earn- 


12, veering from sse. to w.,on the 2d; lowest barometer, 29.06 
(738.1), at midnight, in N. 40° 42’, W.65° 18’. Capt. Thomas 
Oraig, of the s. s. ** Italia,” reports a whole se. to nw. gale on 
the 2d; lowest barometer, 29.59 (751.6), at 8 p. m., in N. 36° 
44’, W. 63° 15’. Capt. R. Potter, of the s. s. **Santiago,” re- | 
ports a strong gale on the 3d; wind veered from s. to wnw. 
lowest barometer, 29.59 (751.6), at 8 a. m., in N. 40° 30’, W. 
54° 


of the 6th, whence it passed southeast and apparently united 
with an area of low pressure which appeared off the northeast 
coast of Spain on the 7th. The depression was relatively shal- 
low and was unaccompanied by noteworthy features. 

4.—This depression was a continuation of land-area number | 
iii which passed northeast over Nova Scotia during the 6th. | 
By the 7th the centre of depression had moved northeast to 
the northern extremity of Newfoundland, whence it disap- | 
peared beyond the region of observation. The depression was | 
of slight depth, but oceasioned gales of considerable strength, 
as is shown by the following reports: 

Capt. W. Dalziel, of the s, s. ** Manitoban,” reports a heavy 
ssw. to w. gale during the night of the 5-6th; lowest ba- 
rometer, 29.80 (756.9), at midnight, in N. 40° 50’, W. 63° 54’, 
Oapt. Thomas Craig, of the s. s. ** Italia,” reports a strong 
gale, attaining greatest force on the 5th, in N. 39° 6’, W. 68° | 
; wind veered from s. to nw.; lowest barometer, 29.71 (754.6), 
at 10 p. m. 

§.—This depression appeared off the northwest coast of Spain | 
on the 7th and moved slowly west to N. 44°, W. 16° by the) 
Sth. By the 0th the storm-centre had passed southwest to N. 
2°, W, 22°, whence it circled north of west and united with 
depression namber 6 on the 11th. This well-defined storm | 
possessed slight depth and exhibited small energy. 

6.—-This depression apparently originated over the ocean to 
the southeast of Nova Scotia and moved eastward to N. 40°, | 
W. 49° by the 9th. During the next nine days the depression 
circled in a diversified course over the ocean to the southeast 
and east of the Banks of Newfoundland, During this period 
the pressure gradually decreased within the storm-area until 
the 15th, when readings ranging helow 28.50 (723.9) were shown. | 
Subsequent to the 15th there was a decided in increase in ba- 
rometric pressure. From the 18th to the 21st, inclusive, the 
depression is traced from N. 50°, W. 40° to the north of Ire- 
land, a marked loss of strength being shown after the storm- | 
area passed to the eastward of the thirty-fifth meridian. 

The following special reports show the exceptional violence | 
of the disturbances encountered within the area of this de- | 
pression over the western portion of the ocean: 

Capt. H. McKay, of the s. s. “ Servia,” reports a gale which 
veered from se. to w. at 8.40 p. m. of the 13th, in N. 46° 18/, 
Ww. 7. ag at which time the barometer stood 29.02 (737.1). | 
Capt. W. R. Lord, of the s, ** Critic,’ reports a hurricane 
on the bw wind veered from s. to n.; lowest barometer, | 


well,” reports a strong nw. gale on the 13th and 14th; lowest 
barometer, 29.10 (739.1), at 4a. m. of the 14th, in N. 36° 22/7, 
W. 54° 58’. Capt. A. D. Hadley, of the s. s. “ France,’ re- 
ports a storm from the 13th to 15th; wind veered from se. to 
sw.; lowest barometer, 28.48 (723.4), at 4 a. m. of the 15th, 


;/in N, 42° 48’, W. 40° 13’. Commodore W. G. Randle, com- 
/manding the s. s. Westernland,” reports a s. to wsw. gale 
‘during the 14th and 15th; lowest barometer, 28.47 (723.1), at 


3,—This depression is charted in N. 54°, W. 25°, under date |8 a. m. of the 15th, in N. 43° 22’, W. 40° 44’. Capt. John 


McKeague, of the s. s. ‘‘ Dorian,” reports a gale on the 14th 
and 15th; wind veered from se. to wnw.; lowest barometer 
28.30 (718.8); barometer rose during the Ry et position at 
‘noon (Greenwich mean time) of the 14th, N. 41° 50’, W. 44° 
40’; at noon of the 15th, N. 42° 33’, W. 42° 0’. Mr. J. Hig- 
gins, observer at Saint John’s, Newfoundland, reports: “On the 


‘15th’ the wind was ne. blowing brisk, with light rain; at 9 


p. m. the wind attained foree of strong gale and continued 
till early next morning.”’ 

7,—This depression advanced northeast over the northern 
extremity of Newfoundland during the morning of the 12th, 
and, while possessing considerable depth, passed too far to the 
northward of the region of observation to be severely felt in 
‘the trans-Atlantic track. 

8,.—This depression was a continuation of land area number 
viii which left the coast of the United States in about N. 40° 
during the early morning of the 16th. By the 17th the centre 
of depression had advanced eastward over the ocean to the 
south of Nova Scotia, with central pressure about 29.30 (744.2), 
whence it passed eastward to the fifty-first meridian by the 
18th, with a slight increase in barometric pressure. By the 
19th the storm-centre had shifted slightly to the northeastward, 
after which it dissipated. No special reports have been re- 
ceived relative to the disturbances accompanying this depres- 
sion, which were apparently of small force. 

9,—This depression was a continuation of land area num- 
ber ix which passed off the coast in about N. 37° during the 
evening of the 18th. By the 19th the centre of depression had 
advanced to the southward of Nova Scotia, where pressure 
ranging below 29.40 (746.7) was shown. During the next two 
|days the storm-centre moved slowly eastward to the south of 
Newfoundland, without evidence of marked energy; it then 
circled southeast to the fortieth parallel, where it remained, with 
slight changes in position, until the 25th, after which it filled 
up. The depression was relatively shallow throughout its 


‘course, and was unaccompanied by features. 


10,—This depression appeared in N. 57°, W. 14° on the 22d, 
and passed southeast over Ireland by the 234, with barometric 
pressure below 29.00 (736.6), after which it apparently moved 
northeast over Scotland beyond the region of observation. 
The depression was accompanied by fresh to strong gales over 
the ocean to the twenty-fifth meridian, relative to which the 
following report has been made: 

Capt. J. B. Watt, of the s. s. “ Samaria,” reports a strong 


if 
ch 
Tu \ 
Ty 
> 
Px 
a = 
4 
. 


APRIL, 1887 MONTHLY WEATHER REVIEW. 101 
nw. gale on the 22d; lowest barometes: 29. 48 (748. 8), at 4p. ‘i mits are deneemined from teencte furnished by shipmasters, 
m., in N. 51° 0’, W. 16° 50’. ‘and from data collected by the Signal Service agencies. 
11.—This depression was a continuation of land areanumber| The en ice was passed on the 3d, in N. 48° 00’, W. 
xi which advanced from the Gulf of Mexico along the east 38° 18’, by the s. s. ‘‘ Venetian,” and the southernmost ice re- 


coast of the United States to the Gulf of Saint Lawrence dur- ported ’ was observed on the 1ith, in N. 40° 02’, W. 50° 04’, 
ing the 25th and 26th. During the 27th the centre of depres- | from the s. s. “ State of Nevada.” 
sion passed northeast over the west portion of Newfoundland,| Ice was most frequently encountered during the month on the 
beyond the region of observation. The depression gathered. southern edge of the Banks of Newfoundland in the vicinity of 
energy during its passage along the coast, and occasioned the fiftieth meridian. Large icebergs and field ice were re- 
strong gales in the vicinity of the fortieth parallel on the 26th, | ported, at intervals, off the east and southeast coasts of New- 
as is shown by the following reports: | foundland, and from the 16th to the 25th heavy field ice was 
Capt. W. Stamper, of the s. s. “‘ Worcester,” reports a strong observed from Cape Breton to Sable Island. 
gale on the 26th and 27th; wind veered from e. to w.; lowest; As compared with ice reported during March, 1887, there 
barometer, 29.58 (751.3), at 8 a. m. of the 26th, in N. 41° 0’, has been an increase in the quantity encountered off the New- 
W. 63° 30’. Capt. D. W. Storer, of the brig ‘Abbie Clifford,” | foundland coast and in the vicinity of Cape Breton and Sable 
reports a strong gale on the 26th; wind veered from e. to sw.; Island, while over the Banks of Newfoundland and in the 
lowest barometer 29.60 (751.8); position at noon, N. 36° 10/, | trans-Atlantic routes there was a deficiency. . 
W. 73° 45’. Capt. C. Thomas, of the s. s. ‘* Monte Rosa,” re-, As compared with April, 1886, the eastern limit is about 
ports a gale on the 25th and 26th; wind veered from e. to eight degrees further west, and the southern limit nearly one 
wsw. and blew hardest from wsw., with heavy cross sea; posi- | | degree further south. 


tion at noon of the 25th, N. 42° 0’, W. 59° 0”. | As compared with the corresponding month of previous years, 
OCEAN ICE | the ice reported by trans-Atlantic steamers was somewhat de. 
D April. 1887 me ; 6 ld ted ficient, which fact is attributed to vessels more nearly follow- 
. 
pt uring April, 7, icebergs and field ice were reported as ing the southerly and safer route. Reports show that the 
_|water temperature in the trans-Atlantic route increased but 
nwo slightly, as compared with March, which would indicate but a 
Date. Vessels Lat. N. Lon. W. Remarks. small diminution in the southward trend of the ice-fields. 
The following table shows the southern and eastern limits of 
a eee the region within which ice was reported for April during the 
| 42 52 48 19 One iceberg. 
2 | &. Palestine 43 00 49 00 Two small bergs, last | six yours: 
Werra 20 49 50 One berg and several pieces. = 
S. S. Austrian 43 00 48 One berg. Southern limit, Eastern limit. 
| 45 00 35 13 | A piece of ice. | 
4 8.8. British Queen ......... | 44 16 49 08 Two icebergs - sea Wadia! 
| Off Cape Race.......... Several large bergs 
S. 8. Ludgate Hill . 43 04 49 56 One very large berg. Month. Lat. N. Lon.W, Month. Lat. N.| Lon.W. 
42 47 49 20 Two large bergs. | 
8. 8. Adriatic 43.04 49 20 Four icel i two fi 
8. 49 59 49 50 our icebergs and two foes. April, 4049 | §2 06 || April, 43 00 
8. 8. Hungaria .... 55 Small bergs. April, 41 40 | 49 $0 | April, 44110] 394! 
8.8. Montauk 4330 4935 Three small bergs. April, April, 47 43 30 
| 8. 8. Ems........ 55 49 02 Field ice. cc 40 02 50 04 | April, 45 00 38 18 
6 . 8. Hungarian .............. 42 10 49 55 Icebergs. 
8. 8S. Suevia........ ooo} = 42 44 49 23 Small pieces of ice. FOG. 
8, 8. Umbria.... eco] 42 28 48 33 One iceberg. rae ‘ 
, 3:8: Austrian . ..-| Off Ferryland Head | Two large bergs. The following table shows the limits of fog-areas on the north 
22 Atlantic Ocean during April, 1887, as reported | by shipmasters : 
8.8, Arabic 43 34 49 53 One small berg 
8. 8S. Rotterdam ............... 42 28 48 28 Do. “le 
S. 8. Circassian 43 21 $0 27 Do. 
10 | 8. 8S. 41 10 50 00 Three large bergs. Date. Vessel. 
12. 8.8. Bulgarian .............. 43 03 50 19 Two bergs. 
B.. | 42 07 49 40 One small berg. 
| 42 02 48 20 One large berg. | Def 
| 65 miles e. of ape Heavy ice field; cleared it 15 miles 6/| 8.8. Rotterdam... 40 28 70 46 |. 40 25 69 36 
Breton. n. of Sable Island. © 40 28 69 00 
Bk. Maury . 43 00 50 00 Large bergs and field ice. | B. 42 43 49 53 2a.m....... 42 41 50 OF | 3a. m. 
8. 8. State of. Nevada . | 4002 50 04 One small berg. 12 8.8. Britannic. GD 
18 | 8. 8. Glueckauf............... | 4202 49 54 One berg. | | 41 40, 46 45 | 
1B, 20, 21 | LOO at sea Off Saint John’s, N. F. | | B. 42 30 47 09 42 17 | 48 19 
19 | 8.8. Zaandam. eovoneeninediiees | 41 28 47 49 One berg. | 16 | 8. 8. Rhaetia 40 36 | 67 $0 |.rcecccsereseeees, 4035 68 00 
8. 8. Nova Scotian...........) 48 09 51 05 One small berg, | 1819 | SS, Geiser 59 14 405 Ifp.m.... 57 32 15 55 | 9a, m, 
20 US. Straits of Gibraltar. .| 42 30 46 50 Pieces of field ice. 18 | 8. Suva 4156 5014 M...... 42 38 | 47 00 
S. 8. Nova Scotian Large quantities of heavy ice in 18 | &. S. Borderer QE BO | GB BF | 41 16, 60 55 
| Saint John’s entrance. | 19-20 | S. S. 42 50 42 90 51 40 
21 8.8. La Bretagne............ | 43 36 47 34 Three «mall bergs. 19 | 8. 8, St. Ronane ...........00.. 40 45 | 62 06 ..rccccoree sss 4042 64 05 
8. 8. Newfoundland......... | Misiane bank, s. of Liscomb, 19 | S. 8. Norseman 00000 42 23) 64 58 7.20a.m... 4223 65 30| 10a. m. 
and packed ice off Witchaven. | 19 | 8. 8S. 42 20, 4800 1.30a.m... 4200! §0 00/ I.50 p.m 
Cape Breton to Heavy field ice, 19 | 8.8. Zaandam 41 00 50 40 | 
| Beaver Island. 89 | 4257. 46 07 | 
23 | &. 8S. Ashburne ...... 43 40 46 40 One large berg. } 20 | 8. B. Devonian 42 05 SO 20 4220 47 44 | 
23 «8.8. Highland Prince...... 46 27 49 03 Three large icebergs. 4153 4702 8Sp.m...... 41 30 48 45 | 3.308, m, 
8. 8. Nova Scotian........... Bet ween C apeSpear Several large bergs. | 19-20 | S. 8. Celtic..... ......000 44 46 46 31 6a. m...... 43 23 5t 52 4. a. m. 
and Cape Race. | 8. 8. LaBretagne 43.05 | 4B 35 4245, §0 00 
miles s, of Vir- Do. | 19-25 | Dense fog prevailed at Saint John 
gin Rocks. 22-24 | S. 8. 41 51 GA | 42 §I 48 50 | 
35 8. 8. Nova Scotian ......... | 44 08 61 47 Field ice. 1 23 24 | S. 8. Gothia GO GO | 70 JO | 40 36 71 20 
8. 8. Samaria ..... 42 40 50 One moderate sized berg. 24 | 8.8. SE GD 3D 54 55 | 
42 00 49 00 25 | S. Martello..........0. 41 25 49 00 2.308. mM... 41 30 $52 40 | II p. m. 
8. 8. Herrmann............... 4200 51 00 Several bergs. | -26 | 8.8. Geiser 4148 46.08 10.30p.m. 4041 49 09 | 8.30 p. m 
29 | 8. 8. Samaria 42 23 50 07 One large berg. 25 26 8,58. ¢ ‘ephalonia. 41 49 61 00 | 7.30a.m... 41 50 62 00 10.15 a. m. 
| 4627 54 25 One berg. 29 | 8. Geiser 42 05 | 66 44 | 8B. M 41 06 67 53 | 1.30 p. m 
8. 8, Hibernian 42 20 so 18 One sma!l berg. 30 8.8. OE 42 51 4202 
| 8. 8. De Ruyter... | 43 37 48 00 One iceberg. 


Fog was most frequently encountered during the month along 
On chart i are also exhibited the limits within which ice-| the southern edge of the ice-fields which extended to the south- 
bergs and field ice were reported during April, 1887. These! ward of the Banks of Newfoundland, and the meteorological 
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conditions attending its formation were identical with those 
noted for the preceding month, i. ¢., the intermingling of warm, 
humid air from the ocean to the southward, or from over the | 
Gulf Stream, and the chilled air attending the ice-fields; the 
former being drawn to this locality by the cyclonic movement | 


of the atmosphere within the eastern or southern quadrants of 
areas of low barometric pressure. Of the eleven dates for 
which dense fog was reported in this locality, nine show the 
presence of the centres of areas of low pressure to the westward 
and two to the northwestward of the fog banks. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | 
and Canada for April, 1887, is exhibited on chart ii by the 
dotted isothermal lines. In the table of miscellaneous data 
are given the monthly mean temperatures, with the departures | 
from the normal, for the various stations of the Sigual Service, | 
and in the figures above the geographical districts, the | 
average temperature and departure for each district. The nor- 
mal for any district may be found by adding the departure to 
the current mean for the distriet when the departure is below 
the normal, and subtracting when above. On chart iv the de- 
partures from the normal are illustrated by lines connecting 
stations of normal or equal abnormal values. 

The mean temperature of the month is very nearly normal 
in all districts; the greatest departures occur in the central 
Miscissippi and lower Missouri valleys, where the temperature 
has been, at different stations, from 2°.0 to 5°.9 warmer than 
the average April. In the west Gulf states and Texas it 
has been about 1°.0 above the normal; over the lower lake 
region, Canada, New England, and along the Atlantic coast 
it has been slightly below the normal, the average departure 
being 1°.5 and the greatest 3°.8 at Albany, N. Y. In the 
northern and middle Pacific coast regions the temperature of 
the month has been 0°.5 to 2°.4 below the normal, except at 
Sacramento, Cal., where the departure is 1°.3 above. On the 
2d very low temperatures, for the season, prevailed over the 
south Atlantic states, east Gulf states, and Florida, producing 
in some sections light frosts. Inthe Lake region the minimum 
temperatore of the month oceurred at all stations on the 5th. 
The high temperatures of the 13th in the Ohio and central 
Mississippi valleys are noteworthy features of the meteorology 
of the month. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations: 


Above normal Below normal. 


Saint Louis, Mo | Mount Washington, N. H.............. .... 3.0 
Port Smith, Ari&.......... $00 Portland, 2.8 
Fort Baford, Dak 5-3 2.7 
Bismarck, Dak 2.5 


DEVIATIONS FROM NORMAL TEMPERATURES. 

In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures of 
April for a series of years, the mean temperature for April, 
1887, and the departures from the normal : 


= 
¢ 
=s se” = 
set get 2 
ia 
° ° 
Boone........... 60.7 5 63.9 | + 3.2 
CulYforata 
Sacramento §9.2 21 57.3 1.9 
( ommectiont 
New Haven New Haven 40.8 Io! “4.4 — 2.4 
Waterbury *.... " New Haven ......00000.-++ 46.6 12 43.0 | — 3.6 
Dakota 
DAY 44.8 4 45.3 + 0.5 
Plervda 
Archer .... ..... 65.8 4 62.2 | — 3.6 
Collinsville $3.2 8 55.9 4.7 
Matteoon........ 51.6 7 §3.0 1.4 
Sycamore 46.5 6 48.2 I.7 


Deviations from normal temperatures—Continued. 


Station. County. | 3 Sur | £ 
| an ase. | ¢ 
| 5 | 
Zz | = 4 
Indiana. | | 
«| TEP 50.0 | 8 50.6 | + 0.6 
33 53.1 — 0.1 
54.8 | 21 53.9 | — 0.9 
Towa 
as SC 48.5 | 49 50.8 2.3 
Kaneas. 
Independence MONTQOMETY 57.1 16 8 | +2. 
| Louisiana. | 
Saint Landry ....... 67.1 5 69.1 + 2.0 
Maine. 
Maryland. | } 
51.5 I 49.2 — 2.3 
Massachusetts 
45.2 | | — 
Pitch 42.4| 31 40.7 | — 1.7 
44.5 75 43.1 | — 1.4 
45.4 17 45-3 | — 0.1 
40.0 | 20 45 
46.5 | 16 43.6 — 2.9 
Williamstown 41.9 | 33 — 2.4 
Nevada | 
47-8 8 | 48.1 | + 0.3 
New Brunswick, 

37.4 27 37.0 | — 0.4 
New Hampshire. | | 
44.6 | 19 | 42.4 — 2.2 
41.3 | 27 36.6 | — 4.7 

New Jersey. | 
| 5) 44. + 0.8 
3 | 6 — 1, 

New York. 4 
43-5 | 5 42.9 | — 0.6 
41.3 | 20 | 40.6 | — 0.7 
Palermo 42.5 | 33 38.9 | — 3.6 
46.4 | 17 | 46.2 — 0.2 

‘ Pennsyleania, | 
48.2 9 44.9 | — 3.3 
South Carolina, | | 
Stateburg .............000 62.0 7 | 61.4 | — 0.6 
Teras. | 
68.3 | 8.9 | + 0.6 
Vermont. 
Lunenburg* .......... 37-9 | 38 | 35-9 | — 2.0 
| Newport #........... 39.7 13 | 30.2 | — 3.5 
Strafford..............006 40.8 13 | 37.6 | — 3.2 
Virginia. | 
Bird Northampton .. 54.8 16 52.7 | — 2.1 
Dale Enterprise..........00000.., Rockingham $1.7 | 7 54.3 | + 2.6 
Variety Mills N€ISOM 54.1 | 10 | 51.2; —2.9 
Wytheville no ool 52.1 | 23 §2.0| — 
West Virginia. | 
«| Randolph 48.5 47.7 | — 0.8 


* From the “ Bulletin of the New England Meteorological Society.’ 


The following notes on temperature are from the reports of 
voluntary observers : 


Illinois.—Mattoon, Coles Co.: during the past eight years the warmest 
April occurred in 1880, mean temperature, 58°.0; the coldest in 1881 and 
1885, mean, 47°.0. [The observer states that all temperature records at this 
station previous to April, 1887, are 2°.0 too high for readings between 26° and 
39°, and 3°.0 too high from 50° to 80°. ] 

Indiana.—Logansport, Cass Co.: in the past thirty-three years the extreme 
April temperatures are 99°.0, in 1870, and 8°.0, in 1865. 

Iowa.—Monticello, Jones Co.: during the past thirty-four years the extreme 
April temperatures are 94°.0, in 1855, and 12°.0, in 1874; the highest and low- 
est April means are 56°.0, in 1855, and 38°.0, in 1857. 

Kansas.—Wellington, Sumner Co.: during the past nine years the warmest 
April occurred in 1880, mean temperature, 59°.6; the coldest in 1884, mean, 
50°.7; the extremes of April in that time are 95°.0, in 1887, and 15°.0, in 1881. 

Maryland.—Cumberland, Alleghany Co.: the temperature of April in the 
past fifteen years is shown in the following table : 
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’ 
; Table of comparative maximum and minimum temperatures for April. 
Teng. Year: = For 1887. Since establishment of station. 
Max Min. Max. Year Min. Year 
| 66.0 | 24.0 | 45.0 
ae 85.8 | 41.0 | 90.0 1881, 1883 | 32.0 1881 
76.0 | 32.0 | §7.0 | Montgomery 87.1 | 39.7 1880 30.0 
.| 80.0 | 34.0 55.0 | .| Prescott ..... 78.6 | 23.0 | 1879 13.0 1878 
80.0 | 23.0 50.0 Fort Apache 81.9 | 27.0 | 89.0 1879 | 15.0 1883 
$2.0 | 24.0 53.0 7704 28.2 | 51.5] Arkaneas Fort 30.0 88.5 | 1883 30.4 1886 
80.0 | 24.0 | 57.6 DO Little 89. 33-5 | 94.0 1880 28.2 1886 
California ................| San Francisco,,...... 78.5 | 43-7 81.0 1875 40.0 187 
_Ww Colorado DON 8205 | 20.5 | 83.0] 1874 4.0 1876 
Massachusetts.—W orcester, Worcester Co.: the of April, 17.5 |— 6.2 | 39.0 | 1876 1875 
was a few degrees below the mean for the past fifty years. e extremes 0 | Connecticut...) New Haven nner fo.0 | 23.0| 8.0 | 1885 | 16.0 1874 
April temperature for the past half century are 12° and 86°, the mean, 44°.3. | Sa New London ...... . 79.4] 23.6! 77.9 | 1885 | 19.0 185 
the past thirty-three years, 50°.0, occurred in 1878; the lowest, 32°.4, in 1874. District of Columbia Washington City... 83.9 28.0 | 90.0 1892 93.8 ies 
South Carolina.—Stateburg, Sumter Co.: the extreme April temperatures | Florida ............. .:...| Jacksonville ......... -7| 37-6 | 91.0 |1874, 1880 | 37.0 1887 
during the past seven years both occurred in the current month, highest, | = 
87°.0, on the 12th, lowest, 29°.5, on the 2d; the highest mean temperature, | bo Savannah... 99.0) 35.5 | 1873 | 33.0 1881 
64°.6, occurred in 1882; the lowest mean, 60°.1, in 1884. ‘. idaho 80.3 22.4 ae 187 17.5 1883 
Vermont.--Strafford, Orange Co.: during the past thirteen years the warmest | !!!inois... 7-0} 32.9) 99.0 1872 | 24.0 1875 
’ tage one YO 82. 83. 8 187 
April was in 1886, mean temperature, 48°.3 ; the coldest in 1875, mean, 35°.7. | De | 17-0 |187S, 
Virginia.—Dale Enterprise, Rockingham Co.: in the past years the | indians. Indianapolis ........ 22.4 85-3 1883 19.0 1875 
~ 2 yes ndian Territory...... 5-0 35.0 | 18 20,0 
highest April mean temperature, 59°.1, occurred in 1886; the lowest mean, | 13.8 
42°.4, in 1883. DO Des Moines............. 56.8] 18.1 | 8y.0 | 1883 «11.0 1881 
coves Dodge City............ 23.9 92.0 1880 13.0 1884 
RANGES OF TEMPERATURE. DO 87.2] 26.4 89.0] 1880 | 13.0 1881 
The monthly, and the greatest and least daily, ranges of | Kentucky ......... 1883 | 38.0 1863 
temperature, are given in the table of miscellaneous meteoro- DO vseseseases success] Shreveport .........-. 9.2] 38.9 93.0 1880,1882 32.0 1881 
Maine... 66.2 | 20.5 71.3 1886 2.0 1874 
logical data 
Do Portland ...... 0000+. 70.2 | 21.5) 78.0 | 1881 14.0 1874 
The following are some of the greatest and least monthly) Maryland 29-5| $7.8). 1886 | 23.5 1875 
ati | Massac .......... . 23.0 5.0 | 1872 11.0 1874 
ranges at Signal Service stations: Michigan Marquette ........... 9.2| 1877 | 3.0 1875 
Minresota ............... Saint Vincent........ 83.5 3.6 | 82.2 | 188 —14.4 1885 
Greatest. Least. DO cecosssseersseeeeees| Saint Paul 84.2 13.8 | 82.0 (1879, 1882 7.0 1874 
Mississippi Vicksburg 42.6 | 91.4 1885 31.0 1881 
° 4 | Missouri. .| Saint Louis 31.6) 87.5) 1883 22.0 1875 
Saint Vincent, 87.1 | Tatoosh Island, Wash cores 18.5 Montana Fort Assinaboine 78.6 | 24.1 81.0 1881 7.0 1881 
Fort Totten, Dak 22.8 Do Helena....... 74.0 21.7 73.0 188; 6.0 1881 
Moorhead, 82.3 Port Angeles, WAN 2566) Nebraska North Platte 93-2 | 18.0) 92.0 1880 | 12.0 1875 
AStOrid, 26.4 Do Omaha ........ 88.0 | 23.4 89.0 | 1880 6.0 1881 
Fort Yates, 77-2 || Eureka, Cal 28.2 | Nevada ............ Winnemucca......... 81.1 | 213.8! 79.0 1881 | I7.0 1883 
Fort Buford, 76.2 || Galveston, Tex New Hampshire ...... Mount Washington 42.1 8.3 | $6.5 | 1885 —18.0 1874 
| New Atlantic City....... 84.0 26.6 83.4 | 1886 19,0 1875 
New Mexico............ Santa Fé............... 72.2 | 23.4 84.0) 1879 | 11.0 | 1875 
Frosts occurred in the states and territories, as follows : | North Carolina... Charlotte .............. 89.5 | 32.1/ 86.6) 1886 | 28.0 1861 
5.7 32.9 90.0 | 18 28.0 1875 
Alabama.—Livingston, Ist, 6th; Montgomery, 6th. | 84.4 | 27.2 85.0 |1872, 1873 | 18-0 
Arizona.—Ist, 9th to 20th, 22d to 26th. Sandusky 81.1 19.3 83-9 1885 14.0 1861 
Arkansas.—Lead Hill and Fort Smith, lst, 5th, 24th ; Little .0 | 27.5 84.5 | 1880 29,0 
Roe 5 9 | Pennsylvania ..........) Pittsburg 24.0 89.2 | 1885 14.0 1875 
k, Sth, 24th. Philadelphia .2| 27.8 87.0) 1872 17.5 1874 
California.—Keeler, 8th, 12th; Oroville, 11th; San Fran- | Rhode Island. Block Isiand 25.0| 69.9! 1885 25.0 i881 
South Carolina..,....., Charleston ............ -3| 33-4) 87.0 1880 32.0 1881 
cisco, 11th, 12th; Fort Bidwell, 18th; Eureka, 21st; Sacra- | | Knoxville | | 1875, 1881 
mento, 30th. ‘7 Do | Memphis...... .2| 38.4 sy 1882, = 27.0 1881 
exas. | Brownsville . PY | 50.7 97. 1886 43.0 1881 
Colorado.—Ist to 4th, 11th to 26th. Do Fort Elliott . | 96.0/ 1880) 20.0 1881 
| Utah .... wake Ci 8 J 8 
Connecticut.—3d, 6th to 9th, 14th, 18th. Virginia. peo 1894 1883 
‘ 3) 25 
Dakota.—\st, 3d to 7th, 10th, 11th, 13th to 26th. 84.5 | 31.5 92.0 | 1871 | 27.0 | 1875, 1880 
ashington Ter......., Spokane Falls........ 86.2 | 26.1 75.0 1885 26.0 1881 
District of Columbia. ith, 14th, 20th, 21st. 67.0| 27.2| 82.0 1880 28.0 1880 
Florida.—Jacksonville, 2d. Wisconsin La Crosse 79.1 | 11.5 83.0 1879 | 10.0 1881 
| Milwaukee............ 77.8 | 17.6 2.0 | 1871 11.6 1886 
Georgia.—Savannah, Augusta, and Quitman, 2d; Atlanta, | wyoming. | Cheyenne 25.6 | 16.0! 80.0 1874 2.0 1875 


Illinois.—1st to 8th, 16th, 18th, 19th, 21st to 27th. 

Indiana.—\st, 2d, 5th to 9th, 19th, 21st, 24th, 26th, 30th. 

Indian Territory.—Fort Sill, 23d. 

Towa.—I1st to 8th, 16th to 19th, 21st to 27th, 29th. 

Kansas.— st, 3d, 4th, 5th, 15th to 20th, 22d to 25th. 

Kentucky.—1st, 2d, 5th, 6th, 8th, 18th, 19th, 22d, 24th, 30th. 

Louisiana.—Liberty Hill, 1st, 5th; Shreveport, 5th. 

Maine.—2d, 25th. 

Maryland.—6th to 9th, 19th, 20th, 25th. ; 

Massachusetts.—1st, 2d, 3d, 5th to 9th, 13th, 14th, 15th, 18th, 
19th, 21st, 22d, 25th. 

Michigan.—I1st, 2d, 4th to 9th, 11th, 12th, 13th, 15th to 27th, 
29th, 30th. 

Minnesota.—3d to 11th, 16th to 21st, 23d to 26th. 

Missouri.—Springfield, 4th, 5th, 18th, 23d, 24th; Central 
College, 24th, 25th. 

Montana.—Ist, 3d, 4th, 5th, 12th to 20th, 22d to 26th. 


2 - 


| Nebraska.—\st, 3d, 4th, 5th, 7th, 11th, 12th, 15th, 16th, 17th, 
20th, 22d to 28th. 

| Nevada.—Carson City, 3d, 4th, 6th to 12th, 14th, 16th to 19th, 
2lst to 24th, 27th, 30th; Winnemucca, 8th, 11th, 12th, 15th, 
16th, 18th, 19th, 22d. 

New Hampshire.—\st, 6th to 9th, 12th to 15th, 19th, 21st, 
22d, 23d, 25th. 

New Jersey.—1st, 2d, 3d, 6th to 9th, 19th, 20th, 21st, 25th. 

New Mexico.—Fort Stanton, 1st, 2d, 4th to 7th, 13th, 14th, 
15th, 24th, 25th, 26th; Gallinas Spring, 9th, 13th, 19th. 

New York.—1st to 15th, 17th to 23d, 25th to 29th. 

North Carolina.—Reidsville, 1st, 2d, 3d, 6th, 20th, 21st, 26th; 
Wash Woods, 2d, 3d, 6th, 7th, 8th; Hanging Dog, 2d, 3d, 24th ; 
Statesville, 2d, 6th; Weldon, 3d, 6th, 9th; Lénoir,6; Raleigh, 
20th, 21st. 

Ohio.—1st, 2d, 3d, 5th to 10th, 17th to 21st, 24th to 28th. 

Oregon.—\st, 3d, 4th, 8th, 10th to 18th, 20th to 22d, 25th, 30th. 

Pennsylvania.—1st to 11th, 13th to 30th. 


oth; Athens, Milledgeville, and Forsyth, 2d, 6th. y 
Idaho.—3d, 12th, 18th, 19th, 22d, 24th, 25th. a 
| 
- ‘ 
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Rhode Island. —Block Island, 15th. TEMPERATURE OF WATER. 
South Carolina.—Aiken, Ist; Spartanburg, 2d, 3d, 5th, 6th, The following table shows the maximum, minimum, and 
Oth, 10th, 19th, 26th; Stateburg, 2d, 6th. ‘mean water temperature, as observed at the harbors of the 
Tenneassee.—Ist, 2d, 4th, 5th, 6th, 19th, 24th. several stations; the monthly range of water temperature; 
Texas.—Palestine, lst; Fort Davis, Ist, 4th, 2 ‘the average depth at which the observations were made, and 
Utah.—Oth, 12th, 13th, 16th, 21st, ood. 'the mean temperature of the air: 
Vermont.—\st, 2d, 3d, 6th, 7th, Sth, 12th, 13th, 14th, 18th, 
19th, 20th, 22d, 26th, 27th, 28th. ——_ vf > thera April, 1887. 
Virginia.—Ilst, 2d, 3d, 6th, 7th, 9th, 2Oth, 2ist, 22d, 26th. | 
Washington Territory.—3d, 4th, 13th, 14th, 15th, 18th, 21st, Temperature at bottom. | Mean Average 
22d, 23d, 25th, 29th, 30th. Station 


2d, Sth, 6th, 8th, 9th, 19th, 20th, | Max. | Min, | Range. 


Wisconsin.—1st to 10th, 17th, 19th to 29th. 
Codar Keys, 68.9 | 60. 8. 65.8 | 
Wyoming—3d, 4th, 9th to 11th, 13th to 15th, 18th to 26th, Crdar Keys, Fis... | 24 a's | 67-3 
Ice formed in the southern parts of the country as follows : Key ‘West, Fla. | 706| 9403 20:3 
Arkansas.—Lead Hill, Ist, 5th; Little Rock, 5th. 
Georgia.—Athens and Forsyth, 2d, 6th. 83-3) 12.7 | 67.2 | 17.7 
North Carolina.—Weldon, 3d, 6th; Lenoir, 6th. | Portiond: Oregon | 
Tennessee.—Milan, lst; Ashwood, Ist, 2d; Nashville, 5th,6th.) 
Texas.—Corsicana, Lst. *Record for 29 days. 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and | where the continuous rainfall of the month has retarded agri- 


Canada for April, 1887, as determined from the reports of cultural operations. 
about six hundred stations, is exhibited on chart iii. In the| The following are some of the most marked departures from 


table of miscellaneous meteorological data are given, for each the normal precipitation at Signal Service stations: 
Signal Service station, the total precipitation, with the de- 


partures from the normal. The figures above the several geo- | Above wormed. nevmel. 

graphical districts show the average precipitation and the | 

average excess or deficiency as compared with the normal Of | Wash 

each district. The normal for any district may be found by | Fort kitiott, Tex | Shreveport, LA $658 

adding the departure to the current mean when the departure | Orgone, Montgomery 

is below normal, and subtracting when above. Louisville, KY 2.79 | Pensacola, 4.33 
The precipitation of the month over the entire country east | 

of the Rocky Mountains is generally considerably below the; SEE 

normal, although there are in these districts several large | DEVIATIONS FROM AVERAGE PRECIPITATION. 


areas in which an excess occurs. The more important of these The following table shows, for certain stations, as reported 
areas of excess comprises the greater part of Canada, the upper by voluntary observers, the average precipitation for the month 
lake region, southern Minnesota, southern Dakota, eastern | of April for a series of years, the precipitation for April 
Wyoming, eastern Colorado, and western Nebraska; the ex- 1887, and the departures fi from the average : 

cess is small in the central and western parts of this large area, —_———_— - 


but in Nova Seotia departures as large as 3.08 in excess of the | Ec. | © ae (+S 
normal occur. A second area of excessive rainfall embraces Station. | 2 
the Ohio Valley, Maryland, Delaware, and northern Virginia, | | €B. | 8s eee | & 
within which the departures vary from 0.35 at Washington _ a < z = 
City to 2.79 at Louisville, Ky. In the southeastern quarter pe ght ig) 
of the country very little rain has fallen during the month, and | Lead = 
deficiencies ranging from three to six inches occur in the south- 
ern part of the Mississippi Valley and eastern Texas. Most Connecticut, | 
of the precipitation of the Gulf States fell on the 17th, 18th, BMD 
22d, and 23d, and was immediately absorbed by the dry soil. 3. 29/ 3.00 | — 0,26 
At two stations in Florida, Cedar Keys and Jacksonville, an bag | 
excess of rain fell. The long drought continues in southern and | 4.87 | 4 3:94 | — 0.93 
eastern Texas, the rainfall at all stations in these parts of the archer. | 3.88 4 7.75 | + 3.87 
state being less than one inch, and at several stations none 5 3-99 + 0.75 
fe ll, although the normal amount is from three to four inches. 4.02 7 2.93 — 1.09 
In northwestern Texas and the western part of the Indian Ter- sycamore. ane 
ritory the drought was broken by several rains; the rains of De 35 0.57 — 2.98 
the 13-14th and 17-18th were heavy and the precipitation of Tippecanoe 3.28 | 8 2.94 | — 0.34 
this re gion 18 above the normal, The depression of the 22d Vouay a | 
was accompanied in the Ohio Valley, lower lakes, and Ten- , Towa. Pama 
nessee by unusually heavy rainfall; in Tennessee the greater donee 
part of the precipitation of the month fell on this date. All Kansas. 
Montgomery ....... 4-46 | 15 3.23 | — 1.23 
stations in the plateau region and western slope of the Rocky Weilington 9 3.23 + 0.42 
Mountains, except San Francisco and Sacramento, Cal. , show Orené | Saint Landry .............| 5.66 5 1.77 | —.3.89 
an excess of precipitation, but the departures are not ‘large, oa Pare : 
except along the coast of Washington Territory and Oregon, 


+ 
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Deviations from average precipitation—Continued. Table of excessive and greatest monthly precipitaiion for April, 1887. 
| | | Specially heavy.| Lareest Specially heavy.) Largest 
Date. | Amt.| Amount. | Date. Amt. | Amount. 
Inches. Inches, | Inches | 
6 — 0.63 | Carrollton ........... 22 | 2. 
Cambridge *... 3. | ‘olorado. | OY 
Chestnut Hill *. | Middlesex...... 3.63 12 4:74 | 1-11 | Pike's Peak 12, 13 | 2.64 |. 
| 3.3 1 4.60 | Dakota. | For 12, 13,14 | 3.36 
ke Cochituate *................., Middlesex.... 4.09 3 4-45 o. Dead wood......... 21, 22 | 2.54 6.47 Nevada. 
, Fort McDermit. .| 
Lake * | 3-33 12 4.52 | 1.19 7.93 | 
New Bedford * Bri8tOl 3.97 74 5.45 | 1.48 at | 2. GO 
3-97 17 4-29 | 0.32 2.07 io. ale 
Springfield | Hampden 3-35 40 3-43 | 0,08 own .. 
Waltham 3-75 63 4-76 | 13, 14 | 2.72 
Carson 1.42 8 0.65 | — 0.77 Georgia. LOGAN 18 | 2. 
New Brunswick. | Quitman ... ........| 23,24, 25 | 3.20 7.20 | Clarkesville ......... 22 | 2. 
Saint | Saint John .................. 3-49 27 3.65 | + 0.16 22, 23 | 2.22 College ai, 
Concord | Merrimac 2.72 31 2.94 | + 0.22 | Summer............. 22 | 2.70 6.30 DO 22 3. 
1.91 23 1.54 | — 0.37 | 17, 18 | 2.40 West Milton....., 22 | 2. 
New Jersey. Do 21, 22 | 2.48 |. seseeee. | Jacksonborough.. 18 | 2. 
Dover 2.68 4 2.20 | — 0.48 | Flora.... 22 | 2. Willow Springs..| 22 2. 
2.91 17 2.28 | — 0.63 | Centralia ............ 22 | 2. Ruggles... 18 | 2, 
New York. | } | Mount Carmel ..... 17, 18 | 2. Cincinnati .........| 18 | 2. 
Factorville 1.76 5 1.45 — 0,31 | Albion........ 17 | 2. 18 | 2. 
— tI. Do. 22 | 2. anging Rock.... 22 | 3. 
4012 | | peirfield. 18, 19 | 2. Washington C.H.| 18 2. 
Wauseon 2.52 14 1.52 | — 1.00 22, 23 | 2. 18 | 2. 
Kershaw 3.60 20 — 1.69 17, 18 | 2-97 7.63 || 6-98 
| Sumter 7 | 18 | 7.07 Bandon 6.47 
New Ulm 3-84 3-7 Sunman ...... ........ 21, 22 | 365 301 8.40 b 
Lunenburg 2.74 1.75 | — 0.99 | Laconia............... 17, 18 | 2.87 | Tennessee. 
2.67 13 2.77 0.10 22, 23 | 2.35 || Farmingdale...... 22,23 2.07 
2.33 13 2.50 t 0.17 | Butlerville .....-.... 22 | 2.01 | Chattanooga . 22,23 2.64 |. 
Virginia, | | Kansas. Knoxville 22, 23 | 2.37 |. 
Bird's Net | Northampton ..............| 3-33 18 2.80 | — 0.53 | W- Leavenworth... 16, 17 | 3.80 |. -+|| Grief ...... | 
Dale Enterprise... ..., Rockingham | 4.11 7 5.21 | 1,10 | Wellington.......... 16 | 2.43 |. Fostoria..... 22, 23. 2.80 
Variety Mills.. ..| Nelson .... 2.72 8 3.11 0.39 Kentucky. | Manchester -| 22 | 2.28 |. 
Wytheville ..... Wythe .... 3.59 23 2.98 | — 0.61 | Louisville............] 22, 23 | 3.70 7.31 || Fayetteville........ | 
West Vircin Frankfort........ ... 17, 18 | 2.72 6.29 Parkeville.......... | 
Bowling Green..... 18 | 2.01 |.. Virginia. 
* From the “ Bulletin of the New England Meteorological Society. Maine. Rappahannock... 18 | 2.38 f can 
The following notes in connection with this subject are fur. | | | 
nished by voluntary observers : Bar Harbor........ 30 | 
Alabama.—Livingston, Sumter Co.: the normal precipitation of the first — —— re 
four months of the year is 24.77 ; the total amount of the corresponding months SNOW. 


of the current year is 13.05 below the normal. 
Indiana.—Logansport, Cass Co.: the snowfall of the month, 4.40, is 2.07 
above the average April snowfall of the past thirty-three years ; in that time 
the greatest April precipitation, 7.30, fell in 1864, and the least, 1.42, in 1870. 
Jowa.—Monticello, Jones Co.: during the past thirty-four years the largest 
April precipitation, 5.78, fell in 1862; the least, 0.63, in 1863. 
‘ansas.—Wellington, Sumner Co.: during the past nine years the largest 
April precipitation, 4.84, fell in 1885; the least, 0.54, in 1880. 
Maine.—Cornish, York Co.: the snowfall of the present month, fourteen 
inches, is five inches above the average April snowfall of the past thirty years. 
Maryland.—Fallston, Harford Co.: duringthe past sixteen years the largest 
April precipitation, 8.11, fell in 1874; the least, 1.28, in 1881. 
Cumberland, Alleghany Co.: table of April precipitation in the past fifteen 
years : 


Year. | Precipitation. | Year. Precipitation, 
Taches. Inches. 
2.30 4.53 
6.50 2.57 
1.20 1.96 
1.30 I. 
2.20 28 
2.10 2.61 
0.60 | 
2.44 2.40 
a 1.72 || 
| 


ockingham Co.: in the past seven years the 
largest April precipitation, 7.18, occurred in 1882; the least, 0.75, in 1881. 


The dates on which snow fell in the various states and ter- 
ritories are as follows: 
Arizona.—8th, 10th to 14th, 16th, 17th. 
California.—Fort Bidwell, 7th, 9th, 12th, 20th, 30th. 
Colorado.—8th to 18th, 20th, 23d to 25th. 
Connecticut.— 1st, 2d, 13th, 18th, 19th, 26th. 
Dakota.—3d, 9th to 16th, 19th, 21st to 24th. 
Delaware.—Cape Henlopen, 1st, 2d. 
District of Columbia.— Washington City, 1st, 2d. 
Idaho.—2d, 10th, 11th, 17th, 30th. 
IWinois.—1st, 4th, 14th, 18th. 
Indiana,—\st, 4th, 18th, 24th. 
Iowa.—3d, 4th, 17th, 21st to 24th, 26th. 
Kansas.—W yandotte, 17th; Fort Hays and Belleville, 22d. 
Maine.—1st to 6th, 16th to 20th, 26th, 27th. 
Maryland,—\st, 2d, 5th. 
Massachusetts.—ist, 2d, 3d, 8th, 18th, 19th, 23d, 26th. 
Michigan.—\st, 2d, 4th to 7th, 15th, 16th, 18th, 22d to 26th. 
Minnesota,—2d, 3d, 4th, 10th, 22d to 25th. 
Missouri.—Saint Louis, 18th. 
— ee 9th, 11th, 12th, 14th, 15th, 17th, 20th to 23d, 
th. 
Nebraska,.—2d, 3d, 13th, 14th, 16th, 17th, 19th, 21st to 24th. 
Nevada.—9th, 10th, 11th, 30th. 
New Hampshire.—1st, 2d, 4th to 6th, 9th, 10th, 15th to 18th, 
26th to 30th. 

New Jersey.—\st, 2d, 18th, 19th. 
New Mexico—Fort Wingate, 10th 
Fé, 12th, 13th; Fort Union, 12th, 16th, 

13th; Gallinas Spring, 24th. 


llth, 12th, 16th; Santa 
23d, 24th; Fort Bayard, 


I 
1 
1881..........-. ‘ 
Massachusetts.—Worcester, Worcester Co.: the normal precipitation for | i 
April is 3.65 ; snow four inches ; during April, 1887, the rain and melted snow t 
aggregated 2.84; the unmelted snow, 17.8 inches, the heaviest snowfall in | 
April for half a century. x 
Pennsylvania.—Dyberry, Wayne Co.: the total snowfall of the winter, | 3 
128 inches, is 59 inches more than the average of the past thirty-three years. | ‘ 
South Carolina.—Stateburg, Sumter Co.: during the past seven years the | 
largest 4.17, occurred in 1883 ; the least, 1.24, in 1885. 
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New York.—l\1st, 2d, 4th, 5th, 6th, 12th, 14th, 16th to 19th. 

North Carolina.—Charlotte, Ist; Raleigh and Weldon, 1st, 

to 7th, 18th. 

Oregon. —Oth, 10th, 11th, 20th, 29th, 30th. 

Pennsylrania.—\st, 2d, 4th, 5th, 17th, 18th, 19th, 29th. 

Rhode Island.—I\st, 2d, 18th. 

South Carolina.—Spartanbarg and Stateburg, Ist. 

Utah.—Sth to 12th, 14th, 15th, 17th, 18th, 21st, 23d, 24th, 30th. 

Vermont.—5th, 17th, 18th, 19th, 27th, 30th. 

Virginia.—lst, 2d, 25th, 26th. 

Washington Territory.—2d, 11th, 29th, 30th. 

West Virginia.—Clarksburg, 5th. 

Wisconsin. —3d, 4th, Sth, 22d to 25th. 

Wyoming.—3d, 10th to 15th, 17th, 18th, 21st to 23d, 30th. 


MONTHLY SNOWFALLS. 
[ Expressed in inches and tenths. ] 

The following stations report a monthly snowfall of two 
inches or more : 

California.—Summit, 58; Cisco, 38; Emigrant Gap, 24; 
Truckee, 20; Tehachapi, 2. 

Colorado.—Pike’s Peak, 50.2; Las 3. 
Connecticut.— North Colebrook, 14; Canton, 9; 
8.7; Middletown, 7; Hartford, 6; New Haven, 3. 

Dakota.—Deadwood, 45.1; Fort Buford, 8. 

[Uinois.—Paris, 3; Eberle, 2.5; Mason City and Griggs- 
ville, 2 

Indiana.—Logausport, 4.4; Fort Wayne, 3. 

lowa.—Bancroft, 2. 

Maine.—Portland, 16.6; Belfast, 16; Cornish and Orono, 14; 
Kent’s Hill, 12; Lewiston, 11.5; Eastport, 7.9; Mayfield, 6.5; 
Bar Harbor, 4. 

Maryland.—Fallston, 4; New Midway, 3. 

Massachusetts.—Newburyport, 20.5; Randolph and Fall 
River, 20; Blue Hill Observatory (base), 19; Worcester, 17.8; 
Milton and Tauntona, 17; Tauntond, 16; Concord, 15.1; 
Chestnut Hill, Lawrence, New Bedford a, South Hingham, 
and Boston, 15; New Bedford b, 14.5; Somerset, 14; Cam- 
bridge, 13; Cotuit and Monson, 12; Worcester and Fitch- 
burg @, 11.2; Westborough, 11; 

9.5; Springfield, 8.6; Dudley, 8; Amherst a, 7.7; Ludlow, 7; 
Nantucket, 6.8; Amherst b, 6.5; Rowe, 6; Williamstown, 4. 

Michigan.—Marquette, 14.4; Swartz Creek, 7.2; Escanaba, 
5.3; Lansinga, 3.5; Hudson, 3.4; Lansing}, 3.3; Alma and 
Ovid, 3; Greenville and Birmingham, 2.7; Mackinaw City 

1.5; Alpena, 2.3; Thornville and Kala- 


and Traverse City, 2 
mazoo, 2. 

Minnesota.—Red Wing, 11; Rochester,9; Duluth, 8.3; Wi- 
nona, 6; Albert Lea, 5.5; Sherburne, 4.6; Minneapolis, 4.4; 
Mankato, 4; Moorhead, 2.8; Saint Vincent, 2.5 

Missouri.—Saint Louis, 4. 

Montana.—Fort Maginnis, 18.4; Helena, 4.3; Poplar River, 
3.4. 

Nebraska.—North Platte, 4.4; Hay Springs, 3. 

Nerada.—Toano, 9.8; Otego, 5.4; Winnemucca, 3.3; Ta- 
coma, 3. 

New Hampshire.—Mount Washington, 39.6; Nashua and 


Collinsville, 


Manchester a, 11; Concord a, 8; Berlin Mills, 7.5; Manchester d | 


and Concord b, 7; Walpole, 5.5; West Milan, 4.5; Shelburne, 
4; Manchester ¢, 2.7; Hanov er, Quincy, and Stratford, 2. 

New Jersey.—Vineland, 7; Dover, 6.5; South Orange, 4.5; 
Atlantic City, Roseland, and Clayton, 4; Beverly, 2.8; Moores. 
town and Egg Harbor City, 2. 

New Mevico.—Santa F%, 5. 

New York.—Factoryville, 8.5; White Plains, 8; North Con- 
cord, 7.5; Auburn and Humphrey, 7; Penn Yan, Setauket, 
and Lebanon Springs, 6; Boyd’s Corners, 5.7; Menands, 4.5; 
New York City, 4.1; Brooklyn, 4; Albany, 3.5; Cooperstown 
and Le Roy, 3; Buffalo, 2.6; Ithaca, 2. 

North Carolina.—Raleigh, 17. 

Ohio.—Cleveland a, 9.9; Tiffina, 9; Tiffind, 7; Hiram, 6.5; 


Fitehburg 6 and North Truro, | 


.| Ruggles, 6; Garrettsville, 5.5; Sandusky, 5; Cleveland b, 4; 
Napoleon, 3 .2; Wauseon and Toledo, 2.4. 

Pennsylvania.—Dyberry, 14; Blooming Grove, 11.5; Wells- 
borough, 10.2; Wilkesbarre and Wysox, 10; Grampian Hills, 
8; West Chester, 6; Bethlehem, 5.5; Fallsington, 3.8; State 
College, 3.1; Phillipsburg, 3. 

Rhode Island.—Block Island, 13.2; Bristol, 11.5; Woon- 
socket, 10.2; Providence, 10; Olneyville, 9. 

Utah.—Friseo, 5.5; Corinne, 4; Salt Lake City, 2.5. 

Vermont. —Marlborough, 9.6; Jacksonville, 6. 2; Vernon, 5; 
Townshend, 4.5; Brattleborough, 4.2; Lunenburg and Strafford, 
4; Northfield, 3 

Virginia Nest, 2. 

Wisconsin.—Eau Claire, 9; La Crosse, 3; Wausau, 2.5. 

Wyoming.—Cheyenne, 12. 

DEPTH OF UNMELTED SNOW ON GROUND AT END OF MONTH. 
[ Expressed in inches and tenths.] 

Colorado.—Pike’s Peak, 13. 

Dakota.—Dead wood, 3. 

New Hampshire.—Mount Washington, 20. 

Utah.—Salt Lake City, 0.7; Friseo, 0.5. 

HAIL. 

Mason City, Cerro Gordo Co., Iowa: at 2.30 p. m. of the 
14th a heavy thunder-storm, accompanied by hail, setin. The 
hail fell in large quantities for about fifteen minutes and struck 
| the ground with great force ; a number of windows were broken. 
| During the storm a barn in the southeast part of the town was 
'struck by lightning aud burned. A severe thunder-storm oc- 

curred during the same afternoon at Winona, in the southeastern 
part of the state. + The rainfall was large, and was accompanied 
for ten minutes by a heavy fall of hail. 

| Lockport, Niagara Co., N. Y.: a heavy rain storm, accom- 
panied by hail and vivid lightning, passed over this town 
between 4 and 5 p. m. of the 15th. Hail as large as chestnuts 
fell to a depth of two inches. 

_ Stateburg, Sumter Co., 8S. C.: during a heavy thunder-storm 
on the afternoon of the 15th hail fell, more or less heavily, 
ever a belt several miles in width, extending from Claremont 
Depot to Providence, a distance of about ten miles. 

Yazoo, Yazoo Co., Miss.: rain fell during the afternoon of 
the 2lst and was accompanied by a very severe hail storm. 
Stones fell for a few minutes as large as hens’ eggs, breaking 
windows and beating leaves and voung fruit from trees. Much 
damage was done to growingcrops. At Rolling Fork, Sharkey 
Co., several stones were found that measured five inches in 
circumference. Holes were broken in roofs, and trees were 
partly stripped of foliage. 

Strawberry Plains, Jefferson Co., Tenn.: on the afternoon 
of the 28th this county was visited by a heavy thunder-storm, 
with destructive hail. The stones were about the size of part- 
ridge eggs and fell to considerable depth, doing much damage 
to vegetation. 

_ Reidsville, Rockingham, Co., N. C.: on the 29th, five miles 
northwest of this place, hail fell in large quantities. Some of 
the stones were over an inch in diameter. 

Hail is also reported to have occurred as follows : 

Alabama.—Livingstone, 18th ; Mobile and Montgomery, 23d. 

Arizona.—Prescott, 8th, 15th, 16th; Fort McDowell, 10th; 
Fort Bowie and Fort Grant, 12th. 

Arkansas.—Little Rock, ‘4th; Fort Smith, 22d; Lead Hill, 
25th. 

California.—Benicia Barracks, 10th; Fort Bidwell, 20th. 

Colorado.—Denver, 13th; Montrose, 17th. 

Dakota.— Fort Totten, 2d; Huron, 10th ; Fort Pembina, 10th, 

22d; aes Yates, 11th; Fort Abraham Lincoln, 19th; Webster, 
22d, 25th 

Delaware.—Cape Henlopen, 19th. 

Florida.—Jacksonville, 23d. 

Georgia.—Quitman, 8th. 

Tdaho.—Boisé City, 2d; Fort Sherman, 2d, 17th; Cour 
| d’Alene, 2d, 17th, 18th ; Boisé Barracks, 20th. 
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Illinois.—Cairo and Windsor, 21st; Rockford, 24th. 

Indiana.—Jeffersonville, 14th ; Logansport, 24th, 28th; But- 
lerville, Laconia, and Vevay, 28th. 

Indian Territory.—Fort Reno, 22d. 


Towa.—Des Moines, 10th; Dubuque, 22d; Keokuk, 25th, 


27th; Clinton, 27th. 

Kansas.—Fort Hays, 20th; Globe, Marydale Farm, Man- 
hattan, and Wakefield, 21st; Independence, 22d; El Dorado, 
27th. 

Kentucky.—Harper’s Ferry, 28th. 

Maryland.—Ocean City, 18th. 

Michigan.—Mackinaw City, 4th; Lansing, 29th. 

Minnesota.—Moorhead, 11th; Saint Paul, 14th. 

Mississippi.—Vicksburg, 21st. 

Missouri.—Saint Louis, 21st, 22d; Centreville, 26th ; Spring- 
field, 30th. 

Montana.—Poplar River, 30th. 

Nebraska.—Fort Robinson, Omaha, and Valentine, 10th; 
Marquette, 23d. 

Nevada.—Winunemucca, 20th. 

New Jersey.—Beverly, Dover, and Moorestown, 18th. 

New Mexico.—Santa Fé, 16th, 18th; Fort Union, 19th. 

New York.—Menands, 12th; Palmyra, 14th; Rochester, 15th; 
Setauket, 18th; Humphrey, 21st, Oswego, 23d. 

North Carolina.—Reidsville, lst; Smithville, 20th. 

Ohio.—Jacksonborough, 15th, 18th; Sandusky, Elyria, and 
Garrettsville, 18th; Toledo, 27th; Napoleon, Portsmouth, 
Wauseon, Westerville, and Yellow Springs, 28th. 

Oregon.—Albany, 2d, 10th, 12th, 17th, 30th; East Portland, 
14th; Portland, 17th, 29th, 30th. 

Pennsylvania.—Dyberry, 15th; Bethlehem, Fallsington, 
Grampian Hills, Quakertown, and Wellsborough, 18th; Pitts- 
burg, 28th. 

South Carolina.—Spartanburg, 15th; Stateburg, 15th, 16th; 
Kirkwood, 16th. 

Tennessee.—Nashville, 28th. 

Texas—Fort Davis, 8th, 12th; Silver Falls, 12th; Cleburne, 
30th. 

Utah.—Frisco, 16th. 

Vermont.—Charlotte, 28th. 

Virginia.—Wytheville and Dale Enterprise, 15th; Lynch- 
burg and University of Virginia, 18th, 28th; Marion and 
Variety Mills, 28th. 

Washington Territory.—Fort Townsend, 17th ; Spokane Falls, 
24th. 

West Virginia.—Middlebrook, 15th; 
28th. 

Wisconsin.—Madison, 22d; Beloit, 24th; Green Bay, 28th. 

Wyoming.—Fort Laramie, 18th 


SLEET. 


Sleet fell in the various states and territories during the 


month, as follows: Fort Apache, Ariz., 11th; Lead Hill, Ark., 
4th; North Colebrook, Conn., 13th, 18th; New Haven, Conn., 
18th; Fort Totten, Dak., 9th, 10th, 11th, 14th; Bismarck, 
Dak., 11th; Fort Sully, Dak., 22d; Charleston, Lll., 18th; 
Jacksonville, Ill., 20th; Indianapolis, Ind., 17th, 18th; Keo- 


Parkersburg, 27th, 


_kuk, Iowa, 17th; Oresco and Cedar Rapids, Iowa, 24th; East- 

port, Me., 2d, 3d; Boston, Mass., 18th; Fort Brady, Mich., 
3d, 11th; Marquette, Mich., 11th; Central College, Mo., 17th, 
(18th; Valentine, Nebr., 14th, 22d; Hay Springs, Nebr., 21st, 
22d, 23d; Beverly, N. J., 18th; New York City, 18th; Gar- 
rettsville and Tiffin, Ohio, 18th; Wauseon, Ohio, 18th, 24th, 
27th; Bethlehem, Pa., 18th; Erie, Pa., 26th; Frisco, Utah, 
30th; Norfolk, Va., Ist; La Crosse, Wis., 22d; Milwaukee, 
| Wis., 23d, 24th. 


DROUGHT. 


| Although rain accompanied the area of low that crossed 
Texas, the Indian Territory, and Kansas on the 18th, yet at 
the end of the month the long drought was practically unbroken, 
except in Kansas, where the rainfall of the 18th was quite 
heavy. In Texas the drought now extends from the western 
| grazing country eastward to Louisiana, but decreases in 
severity as it approaches the eastern boundary. In central 
/and eastern Texas, embracing the principal cotton-growing 
counties of the state, only a few light showers have fallen 
during the month. Reports from places in Missouri, lowa, 
and northern Illinois state that crops were suffering from the 
lack of rain; in central Missouri considerable rain fell during 
the latter half of the month. 
The following notes are from observers : 


At San Antonio, Tex., although light rain fell on the 4th, 9th, 10th, 11th, 

| 13th, 14th, and 16th, the total precipitation of the month was only 0.60 of an 
inch. Reports from adjoining counties indicate that their condition is even 

worse than the country immediately adjacent to San Antonio. The observer 

states that the dry grass from last year is exhausted, and as none has grown 

this spring the only forage for cattle is the prickly pear. Stock are dying 

rapidly. Numbers of families have deserted their homes and farms in search 

of a more favored locality. All hope of making the usual grain crop this sea- 

son has been abandoned. 

New Ulm, Austin Co., Tex.: all interests are suffering from the drought ; 

cattle are in need of grass and water; corn and cotton are in bad condition 
and will have to be replanted if rain falls. The normal April rainfall for this 
section, as deduced from the observations of the past fiteen years, is 3.84 
inches; the total of the current month is only 0.17 inch, and is the least that 
| has fallen in any April during that time. The normal rainfall of the seven 
| months ending April 30th is 31.70 inches ; the total amount of the correspond- 
| ing months in 1886-'87 is 7.92, a deficiency of 23.78. In 1873 eight inches of 
rain fell in April. 

Belleville, Republic Co., Kans.: the first seventeen days of the month were 
remarkable for , weather and the frequency and force of dust storms. On 
the 3d and 9th, during wind storms, dust filled the air to such an extent that 
buildings one hundred feet distant were visible only at intervals. 

Independence, Montgomery Co., Kans.: the first heavy rain in this section 
since September 4, 1886, fell on the 16th and 17th. On the 3d, during a wind 
storm, the sky was obscured by dust. 

Salina, Salina Co., Kans.: the month has been unusually dry, the total pre- 
cipitation, 2.06 inches, being the least that has fallen in any April during the 
past five years. 

Grand Coteau, Saint Landry Parish, La.: the total amount of rainfall for the 
‘five months from December, 1886, to April, 1887, inclusive, 12.20 inches, is 
less than one-half of the normal amount; the soil is dry and crops late. 

Vicksburg, Miss.: on the 18th a gale, with very heavy rain, occurred, break- 
‘ing the drought that had prevailed throughout this section. Crops of all kinds 

were backward, and, except where irrigated by the overflow of the river, no 
cotton had made its appearance above ground. 

Tueson, Ariz.: cattle are dyingin large numbers from want of water and food; 
the Rillito River is dry for the first time in many years. 


WINDS. 


The most frequent directions of the wind during April, 1887, 
are shown on chart ii by the arrows flying with the wind; they 
are also given in the table of miscellaneous data. The general 
movement of the air along the Atlantic coast, in New England, 
and the Middle States, has been from the northwest; in the 
Gulf States, Ohio Valley, Lake region, and the central Missis- 
sippi valley, from the south or southwest; in Dakota and the 
Missouri Valley, from the north or northwest; in California, 
from the west or northwest. In the remaining districts no 
general direction has prevailed. 

HIGH WINDS (in miles per hour). 

Wind-velocities of fifty or more miles per hour, other than 


the maximum velocities for the month, which are given in the 
table of miscellaneous data: 

Mount Washington, N. H., 60, ne., 2d; 92, nw., 3d; 89,nw., 
6th; 71, nw., 8th; 92, nw., 10th; 96, nw., 11th; 61, nw. 12th; 
58, nw. 13th; 50, nw., 18th; 59, n., 19th; 58, nw., 20th; 66, s. 
23d; 51, s. 24th; 50, nw., 25th; 62, nw., 26th; 70, nw., 27th; 
78, 8. 28th; 60, se., 29th; 85, nw., 30th. 

Pike’s Peak, Colo., 59, nw., lst; 65, w., 3d; 58, w. 4th; 52, 
sw., llth; 52, nw., 19th; 70, w., 20th; 52, nw., 22d; 60,n., 25th; 

52, w., 26th. 
Dodge City, Kans., 51, nw., 22d. 
| Fort Elliott, Tex., 56, nw., 22d. 
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Report of tornadoes for the month of April, 1887, by Lieut. John P. Finley, Signal Corps, U. S. Army, Assistant. 


Place a. 4.8 Ba | te | «3 Authority. 
* 4 | s & 
| | 
| and several dam- | 
| aged. 
Beaudry, Mino.« 9 4tosp.m. ne. | Cone . None. None.) Narrow Several houses... J. T. Beaudry, Beaudry, Minn. 
Fairport, N. Y......... 15s Sp.m Funnel None... None... Narrow ........| h Dr. M. A, Veeder, Lyons, N. Y. 
arns. 
Claireville aed Martin's 15 | 5.20 p.m... ne, | Funnel None. Many go to Goo Several horses} About 200 of all $250,000 Judge John 8. Cochran, Martin's 
Ferry, Ohio.) | and cattle. kinds. | Vv. McDonald, Burton, W. 
| ’ a.; n Cook, Bridgeport, and J. 
| | | | Harvey, Union, 
Pitteborough, N.C 18 | Noon........ ..| None...Several By 200 | Many houses and |.... | T. B. Farrar, Bellevoir, N. C. 
i | | out-buildings. | 
Myrtle Station, Va. 18 | 6.30 p ne, | Funnel 2 Several goo to Goo | Many ........... A | W. M. Bealon, Boykins, J. R. Purdie 
; houses, barne, and | Smithfield, F, A. Heines, Suffolk, and 
| | out-buildings. G, T. Atkins, Myrtle Station, Va. 
Jonesborough, Ale. 8 a.m ne, Funnel! None... None... Narrow and | Dr. Frank Prince, Jonesborough, Ala. 
| out-buildings. | 
Ridgedale, Tenn. € 18 m.. ne. | Funnel’ None. None.. Narrow ........ 10, 000 The Chattanooga ‘‘Commercial” and 
| | Service observer, Chattanooga, 
‘enn. 
Preecott, Kame a1 | $.g0 p.m. ne. | 20 237 600 £0 2,640 $90 Of all Kinds ...... 1,000,000 | W. Fred Gentle, Mound City, F. R. 
} | nny Yates Centre, J. E. Ireland, 
| | ola, C. E. Duvall, Lone Elm, D. P. 
| | Carson, Blue Mound, Dr. G. M. 
| Haines, La Harpe, Kans. ; 8.G. Craig, 
| | Ohio, D. N. Hill, Hume, and J. F. Lie- 
j | wellyn, Mexico, Mo. 
Blossom Prairie, Tex .......... 22 | 8.30. m ne. None. None. 4,200 | Dr. R. Deming, Mossville, Tex. 
} stores, and out- | 
| | buildings. 
Carml, g 22 | 11.45 p. m.| ne. | None.. None.) Narrow ........) A large | Daniel Berry, Carmi, 
ber of birds 
by hail. | 
Mil port, Ala. | Funnel None.! None. G00 NOME Hodo, Carrollton, Ala. 
Near Cave Springs, Ge. é........-... 22 p.m easterly |. ........., None... None..| 300 Considerable. = | J. H. Dent, Cave Spring, Ga. 
| | ine, noes, an 
| trees 
Atchison, Kana 22 | 2.30 p. m.. None.. | J. E. Bamfield, Atchison, Kane. 
Near Vater Centre, 22 | Barly None | F. R. Gray, Yates Centre, Kans. 
Buena Vieta, Tod. & 22 | 6.30 m 2 (Several) 375 to2,640 | None............ Several houses and |... J.H. Briner, Hazleton, é. T. Kimlost, 
| out-buildings. | Union, C. D. Courtright, Decker, Ind. 
22 | 8a. m...... None... None... 900to1,200 ........ MANY J. W. Fox, Paris, Ky. 
| barns, and out- 
| buildings. 
Huntington, Mise. m O05 ne. | Mamy | Narrow q....... Mammy HOUSES J. A. Salter, Crawford, Miss, 
Near Mount Carmel, 22 m.... ne. Funnel 2 210 80 1,320 | 50, 000 W. C. 
thing in ite path. sher, Potoka, Ind. 
Near Clarkeville, Ark. o........ 22 |6.30a.m. ¢, ne. | Funnel 20 (75-100 gootogoco Alargenum- Destroyed every- 150,000  E. C. Bradley, Dover, J. D. Denney, 
| ber. | thing in its path, | sonees, H. 8. Sewers, Alma, and J. M, 
| | | | nch, Cole Hill, Ark. 
Bvaneville, Ind. 25 | 108. M.....) ne, | Funnel None.. None.. GOOD Many houses, L. Stansburry and J. W. Laner, Evans- 
| | barns, and out-| | Wille, Ind. 
buildings. | 
Chatham and Wake counties, 25 | Midday.....| ne. Funnel None. | GOO 2, | houses, | L. T. Brown, Sanford, H. L. Kimrey, 
sheds, and out-| | and G. W. Harmon, 
| | buildings. imbletown, N.C. 
Near Wade's Mill, Ky 28 | Afternoon | se, None..| None..) Narrow ........ Mamy houses and |.......... C. Priest, Wade's Mill, Ky. 
| barnes. 
Soapstone Mount, N. C.. 28 | 4.90 p.m... easterly |............. None. None... Narrow ........ Mone Several destroyed...| H. L. Kimrey, Soapstone Mount, N. C. 
Powe Bad. BD | ne, pe None..) None..'7, 920 to 10, 560 None .......... badly dame . Signal Service observer, Fort Sill, Ind. 
| | aged, | | 
Walnut Springs, ....... 29 | 9 t church, several T. A. Etheridge, Clifton, “ Morning 
| | houses. | News,’ Dallas, Tex. 
Near Cleburne, Tet JO | 1.90 | Mone...Several) Narrow ........ Dr. T. C. Osborn, Cleburne, Tex. 


a A black cloud, rapidly approaching from the northwest 

6 The tornado cloud was accompanied by a whistling, roaring sound; was very black, dense, and broad, say a mile in ite broadest portion, becoming two hundred yards at the point 
near the grownd. It appeared to be about a quarter of a mile high and looked like an inverted funnel of thick, gray smoke whirling around like a great top; light, fleecy clouds encircled 
the upper portion of funnel, 

¢ Large pillare of white, feecy clouds above the main cloud, moving rapidly; they shaded off to a very dark, angry looking cloud, and were accompanied by a loud, roaring noise. 

(Cloud Diack and very angry looking 

«Cloud very black at the point and of a dull, lead color at the top; approached with a loud, roaring noise. 

J The tornado cloud consisted of from four to seven cone-shaped clouds, the two central ones being as large as all the others together; they were very black, with light, fleecy clouds 
encircling the toy It was accompanied by « roaring noise 

g Cloud accompanied by a dull, heavy, rambling roar, which appeared to come from a considerable height in the air. 

? loud very dark and approached with a loud, roaring noise. 

(Cloud wery dark and ragged 

) The cloud passed over the city at a considerable elevation, occasionally touching the earth. 

& The cloud wae very dark and black, with a greenish hue, 

1A dark looking cloud, but broken up and apparently in great agitation as if disturbed by some strange influence. 

= Dark, heavy cloud approached with a roaring noise. 

«Cloud very black, accompanied by a roaring noise, 

e Tornade originated in Indian Territory and remained high in the air until it struck the Ozark Mountains. Two miles from Ozark it separated, one part going south and the other 
north, the former destroying all in ite path, when it rose and moved northeast; the part that went north moved three miles northeast of the town. When about five miles east of Ozark, 
the two reunited and began their work of destruction. 

p A large, black cloud, cone-shaped, accompanied by a rumbling noise. The cloud burst over the town with the noise of a cannon, after which the wind suddenly ceased. 

A dense, black cloud formed in the northwest ont remained stationary for about an hour, when a small cloud of a steel-blue color was seen to rise a little in advance of the first 
havin a whirling motion 

* Cloud formed and remained at a considerable height while passing Mossville. 
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INLAND NAVIGATION. 


STATE OF WATER IN RIVERS AND HARBORS. | 
In the following table are shown the danger-points at the 
various river stations and the highest and lowest depths for | 
April, 1887, with the dates of occurrence, and the monthly 
ranges: 
Heights of rivers above low-water mark, April, 1887. 
[ Expressed in feet and tenths.] 


5 Highest water, Lowest water. | =, 
bo Date Height., Date. | Height.| 
|= 
Red River : | 
I 14.2 30 3-3 10.9 | 
Arkansas River : 
OOS 22.0 28 5.6 |15, 16,17, 18 0.4 5.2) 
Little Rock, 23.0 29 3-7 19 169) 1.8) 
Missouri River : | | 
18.0 23.9 29 7-4 6.5) 
Ceavenworth, Kans ....... | 20.0 I 17.0 30 10.0 7.0} 
Mississippi River : 
Saint Paul, 14.5 17 9.6 2,3 
La Crosse, Wi8 24.0 | 19, 20, 21 11.9 | 3} 5.8] 6.1] 
Dubuque, Towa 16.0 25, 26,27 | 15-0 | 5.9 9.1 
0000s 14.0 30; 10. 3 | §-2| 
32.0 3| 75 1 12.9 7-6 | 
30 38.7 18, 19 18.4 | 20.3 
Memphis, 34.0 30 28.7 2 15.4 | 13.3 
41.0 44.6 26, 27 | 22.0) 22.5 
13.0 9 15.1 30 | | §,0} 
Ohio River: | | | 
22.0 30 11.5 4,5,7 3.0; 85 
Cincinnati, Ohio 50.0 25; 49-5 12.0 | | 
| 25.0 26 25.9 16, 17 6.2 | 19.7} 
Cumberland River : | 
Nashville, 40.0 26 | 17.6 17 6.2 | 11.4 
Tennessee River | 
Chattanooga, Tenn...... 33.0 | 21.2 21, 22 4.2 | 17.0 | 
Monongahela River: | | | | | 
29.0 | 30 | 11.5 4.5,7 3.0 | 8.5 | 
tver: | 
Augusta, Ga ........-.00000 32.0 25 9.4 17 | 6.7 2.7 | 
Sacramento River : | 
Willamette River : 
Portland, 3| 19 8.7 2. 
| 


Mississippi River.—Saint Paul, Minn.: the first boat of the 
season, the steamer “‘ Pittsburg,” from Saint Louis, arrived at 
this port on the 20th. On the 10th the steamer “Mary Morton” 
had forced her way up the river as far as Reed’s Landing, but, 
owing to ice obstructions in Lake Pepin, was unable to proceed. | 

Hudson River.—Albany, N. Y.: on the 5th the ice on the 
river began breaking up but gorged slightly at Pleasure Island 
against the upper bridge. On the 6th navigation opened, the 
propeller of the Chenney Towing Line arriving from New York 
City, and the tug “Alexandria Robertson ” making the trip to 
Troy. On the 7th, 8th, and 9th the river was filled with 
flowing ice; on the 10th a gorge at the mouth of the Mohawk 
gave way, causing the Hudson at this point to fise rapidly, and 
filling it with large masses of ice. On the 11th the river had 
risen eleven feet since 3 p. m. of the preceding day; naviga- 
tion was suspended on account of the high water, all docks 
being submerged. At noon of the 12th the river was fifteen 
feet above the low-water mark of 1876; from the 12th to 17th 
it subsided slowly; from the 17th to 24th it rose, and on the 
latter date the docks were again submerged. 

Red River of the North.—Saint Vincent, Minn.: about the 
8th and 9th the ice on the Red River began to be sensibly af- 
fected by the warm weather, becoming porous and unsafe for 
travel; on the 12th the water rose above the ice. The river 
continued rising until the 15th, when the ice broke up and 
moved down in large masses. On the 20th, although the river 
was still filled with heavy flowing ice, the ferry-boat plying be- 
tween this place and Pembina, Dak., resumed her regular trips. 

Lake Prie.—Buffalo, N. Y.: navigation opened on the 17th; 
the steamer ‘Iron Chief” cleared, and the steamers “ Far- 
well” and “Sheriff” arrived. On the 20th, 23d, and 24th 
heavy southwest winds again filled the harbor with ice which 
impeded navigation. 

Lake Michigan.—Escanaba, Mich.: during the latter part of. 


the month the ice in Green Bay broke up but it remained solid 
in this harbor and Little Bay de Noquet until the 28th, on this 
date the steamers “Manhattan” and ‘ Progress,” the latter 
from Cleveland, Ohio, succeeded in forcing a passage through 
the ice and reaching this port. On the 30th the bay was still 
filled with heavy floating ice which was, however, not firm 
enough to prevent the arrival and departure of vessels. 

Milwaukee, Wis.: the steambarge ‘‘ J. W. Wescott” arrived 
at this porton the 26th; this was the first arrival this spring 
from the lower lakes. 

Mackinaw City, Mich.: the high wind of the 22d and 23d 
broke up the ice in Mackinac Strait and forced it through 
into Lake Michigan; on the 24th several vessels from ports on 
the lower lakes passed through. Although the straits were 
still filled with heavy drift ice the steamers encountered but 
little difficulty in forcing a passage. 

Frankfort, Mich.: the violent westerly gale and high waves 
of the 4th broke up the ice in the harbor. On the 8th the lake 
in this vicinity was clear of ice, and the first sailing vessel of 
the season, the ** Minnehaha,” arrived from Detroit, Mich. 

Traverse City, Mich.: the ice in Grand Traverse Bay broke 
up and moved out on the 22d. 

Lake Huron.—Port Huron, Mich.: from the 6th to the 24th 
the Saint Clair River and Lake Huron, at this point, were filled 
with large masses of floating ice; on the 25th and 26th the ice 
drift was light; during the remainder of the month the river 
was clear. On the 12th the steamer “ Atlantis” pushed her 


| way through the ice and departed for Alpena; on the 14th the 


steamer ‘*Oscoda”’ arrived from northern ports. 

Alpena, Mich.: on the 12th the steamer ‘‘Atlantis” arrived 
at the mouth of Thunder Bay, but was unable to force a passage 
through- the solid ice which covered the bay. From the 12th 
to 18th rainy weather prevailed, weakening the ice to such an 
extent that the ‘‘Atlantis ” succeeded in reaching this port on 
the latter date. 

Bay Port, Mich.: the ice in Saginaw Bay broke up the 17th. 

Lake Superior.—Duluth, Minn.: the high westerly winds of 
the 28th broke up the ice at this port and moved it half a mile 
from the shore. On the 29th and 30th large quantities of ice 
were forced into this end of the lake by easterly winds. 

Lake Champlain.—Burlington, Vt.: navigation on the lake 
opened on the 29th; this is the latest opening, with two ex- 
ceptions, April 29, 1837, and May 1, 1875, since 1816. 


FLOODS. 


Troy, N. Y.: the high temperature of the 10th had the effect 
of breaking up the ice in the streams to the north, the Mohawk, 
Hoosic, and other rivers; after 6 p. m. the Hudson River 
at this point was filled with floating ice and the water began 
rising rapidly, flooding cellars and basements along the river 
front. On the morning of the 11th the water was above the 
piers, but no serious damage was done. At Stillwater the 
flood carried away two sections of the bridge between that 
place and Schaghticoke. 

Schenectady, Schenectady Co., N. Y.: unusually high tem- 
perature for April prevailed on the 10th, causing the ice in 
the Mohawk River to break up during the afternoon ; the ice 
moved steadily during the night, and on the morning of the 
11th the river was clear. In the vicinity of Canajoharie the 
flood and moving ice did considerable damage, breaking down 
a number of telegraph poles and injuring the abutments of the 
Palatine bridge. Travel on the New York Central Railroad, 
which follows the Mohawk River, was much impeded by the flood 
and ice of the 11th and 12th. At noon of the 12th the tracks 
from Fort Plain to Fonda were under water at some points to 
a depth of two feet. After the 12th the freshet subsided. 

Binghamton, Broome Co., N. Y.: the maximum tempera- 


ture of the air in this town and vicinity on the 10th ranged 


from 73° to 76°. The large amount of snow in the woods and 
fields about the headwaters of the Susquehanna and Chenango 
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rivers melted rapidly and on the 11th the rivers were high, with 
a swift current. On the 12th the town was nearly surrounded 
by the waters of the two rivers. Hundreds of cellars were 
flooded, and a number of mills and factories were compelled to 
cease operations. 

Vevay, Switzerland Co., Ind.: on the 22d,atla.m.,a heavy 
storm of thunder, lightning, and rain set in and continued with- 
out intermission until the early morning of the 23d. The pre- 
cipitation was large, 1.87 inches of rain falling during the first 
seven hours of the storm; it continued copious all day, an ad- 
ditional amount of 1.80 inches falling, making a total of 3.67 
inches in twenty-six hours; the result was great destruction of 
crops from washing and overflows, with fences, sheds, and other 
light buildings carried away. On the 23d the Ohio River rose 
at the rate of twelve inches per hour, and in a number of places 
overtiowed its banks. At New Albany, in Floyd county, the 
storm set in at 2 a.m. and was accompanied by an intense 
electrical distarbance and the heaviest rainfall that has oc- 


ATMOSPHERIC 


AURORAS, 

The most extensively observed aurora of the month appeared 
on the night of the 14-15th, but it was not brilliant and ex- 
hibited no unusual characteristics. In New England clear 
weather prevailed, and the display was visible at stations in 
this district from about 8.30 to 11.30 p. m.; at 11 p. m. the 
light assumed the form of a faint auroral arch, with some ap- 
pearance of streamers. From New England westward over the 
northern part of the country to the Rocky Mountains the sky 
was obscured by clouds, except in portions of the upper Missis- 
sippi valley and upper lake region; in the latter districts clear 
or fair weather prevailed, and the aurora was noted at a num- 
ber of stations. From the one hundred and twelfth meridian 
westward to the Pacific Ocean the sky was clear or fair, but 
the display was observed at two stations only, Tatoosh Island 
and Port Angeles, Wash., where it was quite brilliant, and 
was visible from 11.20 p. m. until after 2a.m. The observers 
describe it as consisting of an arch of yellow light, extending 
from 40° east to 40° west of the magnetic meridian, the west- 
ern extremity being hidden by stratus clouds. At 12.15a. m. 
quivering streamers extended nearly to the zenith; these were 
succeeded by “merry dancers,” which followed each other in 
rapid succession from east to west. From 1.30 to 2 a. m. the 
light was very brilliant, illuminating the entire northern sky. 

Below are given the chief featares of the more important of 
the remaining displays of the month: 

ist-2d.—A faint light was reported from Duluth, Minn., and 
Poplar River, Mont.; the sky over the intervening country 
was obscured by clouds, but clear weather prevailed in all other 
varts of the country, except along the Atlantic coast. At 

Juluth it was visible from 9.45 p. m. until after 1a.m.; a few 
streamers appeared at 11.45 p. m. 

10-11th.—A faint aurora was visible at Escanaba, Mich., 
from 8.30 p. m. until after 1 a. m., when clouds obscured it. 
The sky was generally cloudy in the Lake region and westward. 

11-12th.—Reported from a number of stations in New Eng- 
land; from thence westward in the northern districts of the 
eountry cloudy weather, with rain or snow, prevailed, This) 
display was quite brilliant at Mount Washington, N.H., where | 
it was first noted between 10 and 11 p. m., in the form of an- 
arch. Waves of light moved rapidly from east to west, and 
streamers rose from the western extremity of the arch to an_ 
altitude of 70°; the streamers were very slender but remark- 
ably distinct, ‘the edges being unusually well defined. The | 
lower part of the arch was of a yellow color, gradually becom- 
ing light green on the upper side. 

15-16th.—The aurora! light was noted at several stations on. 
the night of the 15-16th, through breaks in the clouds which 
covered the sky from Dakota eastward; at Fort Totten, Dak., | 


curred in this pat of Indiana since December, 1382, The 


streams were at flood height, carrying away bridges, and doing 


great damage to roads and farms. A great number of reports 
similar to the above have been received from stations in Ken- 
tucky, southern Illinois, Indiana, and Ohio, indicating that an 
unusually large amount of rain fell over the greater part of the 
Ohio Valley on the 22d and 23d. In Clermont county, Ohio 
the Little Miami River overflowed its banks at noon of the aod 
and did considerable damage. In Boyle county, Ky., the pre- 
cipitation is stated to have been the heaviest that has occurred 
for years; Clark’s Run, a small stream, was rapidly swollen to 
a flood which did much damage by washing away fences and 
the soil of recently plowed land. 

Jeffersonville, Ind.: during the storm of the 22d a number 
of houses were flooded, the sewers not being large enough to 
earry off the water. The rainfall from 9 p. m. of the 21st to 9 
p. m. of the 22d, 3.11 inches, was the heaviest since April 5th 


and 6th, 1883, when 3.14 inches fell in 12 h. and 45 m. 


ELECTRICITY. 


it appeared in the form of a faint arch, and was visible from 
11 p. m. to 12.30 a. m. 

18th.—An aurora of moderate brilliancy was noted at stations 
in northern Michigan. Clear weather prevailed in the Lake 
region, but rain or snow in districts to the east and west. The 
light was visible from 9.25 to 10.20 p. m., and consisted of an 
arch of white light extending 10° above the horizon and from 
azimuth 140° to 210°. A few streamers appeared. 

19-20th.—On this date a faint display was visible at Mar- 
quette, Mich., Fort Totten, Dak., Saint Vincent, Minn., and 
Poplar River, Mont., from 11 p. m. until after midnight; the 
sky was clear or fair in all districts except the upper Missis- 
sippi valley. The observer at Marquette, Mich., describes this 
aurora as being quite brilliant and in the form of an arch ex- 
tending from azimuth 130° to 220°. The display was accom- 
panied by ‘‘merry dancers ”’ and streamers of various lengths, 
some reaching to within 15° of the zenith. 

23d-24th.—This display was of moderate brilliancy but was 
generally obscured by the clouds which covered the sky over 
the northern districts. It was reported from Eastport, Me., 
Lyons, N. Y., Creseo, Iowa, Alpena, Mich., and Poplar River, 
Mont. At Alpena, Mich., it was visible from 8.30 p. m. until 
after midnight, and consisted of a diffused light resting on a 
dark segment, and extending about 35° east and west of north. 
At 9 p. m. faint streamers were noticed shooting up from all 
points of the aurora, having an apparent motion from east to 
west. The display reached its maximum brilliancy at 10 p. m. 

25th.—Reported from Moorhead, Minn., only, eee clear 
or fair weather prevailed over the Lakes, Missouri Valley 
and upper Mississippi valley. The aurora was visible from ‘I 
a.m.until dawn; it first appeared as a long, white arch extend- 
ing from east to west across the northern horizon. At 1.30 
&. mM. numerous streamers appeared at its western edge. 

28th.—On this date a faint auroral arch was noted at Mar- 
quette, Mich., and Duluth, Minn.; at the same time rain or 
snow was falling over all districts toward the east; in the north- 
western districts the sky was clear or fair. 


THUNDER-STORMS. 


Thunder-storms were reported from some part of the various 
states and territories on the following dates: 

Alabama.—7th, 18th, 21st, 22d, 23d. 

Arizona.—8th, 14th. 

Arkansas. —4th, 6th, 14th, 17th, 21st, 22d, 26th, 27th, 30th. 

California. —10th, 29th. 

Colorado.—10th, 11th, 13th, 16th, 17th, 20th. 

Connecticut. —18th, 234, 29th. 

Dakota.—1st, 8th to Lith, 13th, 28th, 29th, 30th. 

Delaware.—15th, 18th, 26th. 
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This was a cloudy day, with fresh easterly winds. At the 
top of the Monument sparks could be obtained, about 2 mm. 
‘in length and about thirty per minute. The most interesting 
‘fact in this series of observations is the appearanee of negative 
values at the lower station, while positive values were obtained 
at the upper. This is, perhaps, due to the inductive action of 
the heavy layers of stratus clouds, the electrification of which 
induced so strong an opposite electrification on the earth sur- 
‘face that the equi-potential surface represented by zero ex- 
tended, at times, as high as fifty feet above the ground. The 
collector at the lower station is, however, exposed from the 
| window of a building, and by no means well shielded against 
the influence of surrounding walls and roofs. But it may be 
considered interesting to know that this equi-potential surface 
does fluctuate to such (and doubtless larger) extent. 

Of the regular series of observations, light snow on the Ist 
was accompanied by positive values; cloudy weather on the 
morning of the 13th also attended with negative values; 
cloudy weather and light rain on the 15th, with positive 

values; heavy rain on the 18th, with large negative values; 
/heavy rain on the 22d, preceded by falling positive and accom- 
panied by high negative values; cloudy weather and rain on 
‘the 25th, with positive valuesa on the 28th, a light thunder- 
‘storm, accompanied with the usual fluctuations; and on the 
29th, light rain, accompanied with positive values. For pur- 
| poses of predictions the observations for this month are not 
|Very satisfactory, there being few examples of change in the 
Oregon.—28th. value of the potential. previous to, during, and succeeding 
Pennsylvania.—14th, 15th, 27th. changes in the weather. It might be noted, however, that 


South Carolina.—14th, 15th, 16th, 18th, 20th, 22d, 23d, 25th, | the potential values at this season of the year are less certain 
27th, 28th. in character, more unstable, and of shorter duration than 


Tennessee.—4th, 7th, 15th, 17th, 18th, 21st, 22d, 23d, 26th, ‘during those seasons when the weather itself is more settled. 
27th, 28th. At Baltimore, Md., a continuous record for the month has 


Florida.—\st, 3d, 6th, 7th, 8th, 11th, 13th, 14th, 15th, 18th, 
19th, 23d, 24th, 25th. 

Georgia.—Ist, 8th, 15th, 18th, 22d to 25th. 

Idaho.—17th, 24th, 28th. | 

Illinois.—13th, 14th, 15th, 17th, 20th, 21st, 22d, 26th, 27th, 
28th, 30th. 

Indiana.—13th to 17th, 21st, 22d, 23d, 26th, 27th, 28th. 

Indian Territory.—11th, 16th, 17th, 21st, 25th, 29th. 

Towa.—34, 6th, 10th, 12th-14th, 17th, 21st, 22d, 26th, 27th, 30th. 

Kansas.—9th to 13th, L6th, 17th, 19th to 22d, 27th, 29th, 30th. 

Kentucky.—7th, 14th, 17th, 18th, 21st, 22d, 23d, 26th, 28th. 

Louisiana.—8th, 17th, 22d, 23d, 24th. 

Maryland.—14th, 15th, 18th. 

Massachusetts.—18th, 29th. 

Michigan.—34,4th, 8th, 9th, 10th, 12th to 15th, 22d, 27th, 28th. 

Minnesota.—9th, 10th, 11th, 29th, 30th. 

Mississippi.—22d. 

Missouri.—16th, 21st, 22d, 25th to 28th, 30th. 

Montana.— 29th. 

Nebraska.—3d, 10th, 11th, 21st, 29th, 30th. 

Nevada,—2sth. 

New Hampshire.—29th. 

New Jersey.—11th, 15th, 18th, 22d, 23d, 25th, 26th. 

New Mexico.—S8th, 12th, 15th, 16th, 24th. 

New York.—9th, 10th, 13th, 15th, 21st, 23d, 27th. 

North Carolina.—15th, 18th, 20th, 21st, 22d, 26th to 29th. 

Ohio.—14th, 15th, 21st, 22d, 23d, 27th, 28th. 


Texas.—7th, 8th, 9th, 11th to 17th, 20th, 22d, 28th, 29th, 30th. | been obtained by the aid of photography. A discussion of the 
results will be given later. For the month of March the mean 


tri-hourly values were determined to be as follows: Midnight, 
148 volts; 3 a. m., 140 volts; 6 a. m., 157 volts; 9 a. m., 161 
volts; 12 m., 153 volts; 3 p. m., 140 volts; 6 p. m., 130 volts; 
9 p. m., 139 volts. There were but few negative readings, all 
of which, however, are excluded. 

Observations were made for the first time at Terre Haute, 
Ind. The following abstract is from the observer’s report. 


Vermont.—9th. 

Virginia.—14th, 15th, 16th, 18th, 19th, 23d, 26th to 29th. 

Washington Territory.—24th, 29th. 

West Virginia.—15th, 18th, 22d, 28th, 29th. 

Wisconsin.—3d, 10th, 11th, 12th, 14th, 15th, 21st, 22d, 26th, 
27th, 28th, 30th. 

Wyoming.—16th, 18th. 


ELECTROMETER READINGS. 


Observations of the value of the electrical potential of the) 


atmosphere have been made during the month of April, 1887, | 


at Washington City, Baltimore, Md., New Haven, Conn., | 
Ithaca, N. Y., Boston, Mass., Columbus, Ohio, and Terre | 
Haute, Ind. In addition to the regular series at 
City a series of simultaneous observations were taken at the 
top of the Washington Monument and at the Signal Office on | 
April 7th. The following table gives briefly the results: 


a 
Washington | 


These observations have the personal supervision of Prof. T. C. 
Mendenhall. The exposure is from the third floor on the north 
side of the Rose Polytechnic Institute, and fairly free from in- 
fluencing objects: ‘ The collector is inside the room, 15 inches 
from the inner wall, and the nozzle is 64 feet from the outside 
wall of the building and 42 feet above the ground. The elec- 
trometer and adjunct apparatus similar to that employed in 
the Physical Laboratory at Washington City.” 

On April Ist, high negative values prevail during light rain 
and sleet, falling to zero as the rain ended, and half an hour 


F | é | ¢ z é ¢ |later high positive values. At 11.55 a. m., during the passage 
Time. | Time. = | of heavy clouds, there is a change in the values of the potential, 
= = (equvalent to 5,000 volts. At 11.57 light rain began, ending 
12 m., accompanied by high negative values, falling to zero 
| | Volts. | Vote. | Volts, | the rain ended, and becoming afterwards positive. From 
98. m 12.06 P.M 275 275 | 12.03 p. m. until 1 p. m. the indications are very variable. The 
1150 | | 12.08 a calms and shifting winds. The values obtained at the differ- 
1759 1708 | 12-09) Pe 2000 | times are shown on the first diagram of chart vi. On April 
43 3d a single negative value occurs among positive readings, the 
| 20p.m sky being clear overhead, but with cumulus clouds on the hori- 
zon. On April 4th, during threatening weather, negative values 
11.50 @. m | — 6| 1 _| appear, and again on the 6th. 

12.00 m 1100 | — 12) 1112 | 12,35 p.m Positive values prevail at every observation from the 6th 
6| 1206 to the 14th, during a spell of dry, pleasant, and at times hazy, 
; 1200 12 | 19.50 weather. Negative values occur on the afternoon of the 14th, 
during threatening weather, and on the 15th with presence of 
clouds. Rain on the 18th, changing to snow, accompanied by 
negative values, changing to high positive. Rain on the 
aVery variable, morning of the 20th was accompanied with negative values, 
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becoming positive after the ending of the rain. Very lightrain tive, during showery weather. Negative values on the 23d at 
on the evening of the same date was accompanied by a nega- 7 a. m., 11 a.m., and 7 p. m., with rain beginning at 10.55 
tive value. Threatening weather and light rain on the 21st a. m., ending at 11.20 a. m., and beginning again at 8.06 p. m. 
were preceded by negative indications. The beginning of the On the 25th negative values at 3 and 7 p. m. precede rain at 
rain was marked by high positive values, soon changing to 9.50 p. m., while positive values prevail during the continu- 
negative and variable values. Exceedingly high values on | ance of the rain. On April 27th a steady negative potential 
both sides were obtained, and frequent and continued sparking was indicated from 7 a. m. until 6.20 p. m., the maximum de- 
noticed in the electrometer. A thunder-storm on the 22d was flection oceurring at 10.30 a. m., lasting until 11.20 a. m., from 
attended by the usual fluctuations, the deflections being too which time there was a steady decrease until 6.20 p. m., when 
extensive and rapid, at many times, for record. zero was reached and positive values began. On April 28th 
Of the observations made at New Haven, Conn., the follow- negative and low positive values oceur sufficiently long in 
ing are noteworthy; on the lst, snow was accompanied by posi- advance of the rain to be of practical use. 
tive values, continuing until the ending of the snow on the 2d.| The observations for this month at Boston, Mass., afford 
Rain on the night of the 4th was preceded in the afternoon by some very interesting and satisfactory results with regard to 
decreasing positive values. Positive values prevail during the the value of electrometer indications in weather predictions. 
spell of fine weather until April 12th. Negative and low posi-| The observations made at Columbus, Obio, show that posi- 
tive values prevail on the 14th during cloudy weather. Rain tive values preyail during fine, pleasant weather. From the 
on the 15th, beginning at 4.18 p. m., was preceded by low posi-| Ist until the 15th no negative values are noticed. At 3 p. m. 
tive and negative values, five hours. On the 18th negative of the 15th the first negative value is recorded. Rain on the 
values were given at 8 a. m.,spow beginning at 9.40 a.m.and 18th is preceded at least half an hour, and accompanied, by 
accompanied by high positive and negative values, becoming negative values. A negative value is recorded at 3 p. m. of 
finally positive with the continuance of the snow and a change the 20th. On the 22d, at 8.45 a. m., distant thunder was 
to sleet. Rain on April 23d was accompained with low posi- heard, and at 9 a. m. heavy rain began and continued at inter- 
tive and negative readings at its beginning, changing to posi- vals during the day. The values obtained were as follows: 
tive; and rain on the 26th was accompanied by high negative 9 a. m., 990 volts; 11 a. m., 636 volts; 1 p. m., exceeding 1,875 
values, changing to positive values after the rain ended. | volts, negative; and at 3 p. m., 1,971 volts. 
Negative readings occur on the 27th, during threatening) At Ithaca, N. Y., negative values are noticed on the 1st dur- 
weather; and on the 28th, during rain; becoming positive after ing calm, fair weather, and on the 4th during rain. Snow on 
the rain ended, and falling again to low positive in the after-| the 5th was preceded by low and accompanied by high positive 
noon, about an hour previous to the beginning of rain. On values. On the 6th and 7th negative values are noted, and 
April 29th the influence of heavy cumulo-stratus clouds is ap- apparently without relation to the weather. On the 11th neg- 
parent in the readings. Negative values were recorded at ative readings during showery weather, and on the 12th and 
times, and a general instability of the potential value. Distant 13th negative and low positive readings, rain falling during 
thunder at 1 p. m. was accompanied with negative values. | the night. On the 15th low positive in advance of the rain, 
At Boston, Mass., negative values were obtained on the Ist, and negative readings during the rain. On the 16th negative 
at Ta. m.and 1, 7, and p, m. during threatening and uncer- | readings all day, rain from 10.45 a. m. to 11.15 a.m. Nega- 
tain weather. Positive values were obtained at 11 a. m. and | tive readings on the 17th precede snow beginning 7.30 a. m. 
3p.m. Light snow began at 9.45 a.m. and ended at 11.50 a. on the 18th, while during the snow high positive readings 
m., beginning again at 3.35 p.m. and ending at 4.05 a. m.| were recorded. On the 19th negative readings, without ap- 
Thas positive values prevailed during the oceurrence of snow. parent relation to the weather, and on the 24th, 26th, and 
Snow began again at 2.10 a. m. on April 2d, and was accom- | 27th negative values with the occurrence of cumulus clouds. 
panied by a negative value at 7 a. m. and positive values|On the 28th low positive values in advance of rain. 
throughout the rest of the day. Light rain, ending at 8a.m.| On chart vi is shown, in the first diagram, the variations in 
on the 5th, was accompanied by low positive potential, increas- the potential, at Terre Haute, on a spring day marked with 
ing after the ending of the rain. showers. It will be noticed that unusually high and very vari- 
he following record of the 6th, with the observer’s note, is| able readings are obtained. In the second and third dia- 
of interest : grams the observations for the month at New Haven and 
: — | Boston are charted. 


| tr p.m, ELECTRICAL PHENOMENA. 


45.8 —159. —75° —106, | 

BES | | | Wort Thomas, Ariz.: the Sth was characterized by clear 

eS ' ne aw, ~y nw. ow. | 7. weather, strong southwest winds, and a remarkable display of 
— _atmospheric electricity. At times the telegraph wires carried 

... Cir-cu, Cir a strong current from the batteries which in a few seconds be- 
| came weaker, being balanced and completely overcome by elec- 


Nots.—A steady minus potential indicated by the electrometer during | tricity of an opposite polarity, and the wires could be worked for 
the ve and afternoon. With every gust of wind (nw.) the deflections | a few minutes by atmospheric electricity alone. At intervals 
of the needle increased greatly. This, ae the eegitre potential, were un- | violent snapping discharges occurred on the lightning arrester. 
doubtedly due to the positive electrification of the building and the opposite| Fort Apache, Ariz.: on the afternoon of the 8th, duriug a 
induced charge upon the collector. Deflections were smaller during intervals ‘gale which attained a maximum velocity of forty-two miles per 


of no wind. 

These remarks apply equally well to April 7th, when nega- | 
tive values are recorded that otherwise are difficult of explan- | 
ation. On April 11th negative readings at 7 a. m. precede | 


hour, the atmosphere was highly charged with electricity, as 
indicated by the working of the telegraph line; no thunder nor 
lightning occurred. 

Fort Grant, Ariz.: on the afternoon of the 8th a heavy west- 


rain, beginning 8.25 a. m., ending 8.50 a. m., with positive erly gale set in, maximum velocity, thirty-two miles per hour; 
values during the rest of the day. On April 12th the effect | at the same time the air was charged with electricity, which 
of cloud-influence is apparent in the observations. On April | greatly interfered with the working of the telegraph. Sparks 
L5th negative potentials were recorded from 10.50 a. m. until | several inches long were drawn from the key. 

11.05 a. m., and in the evening from 6.40 until 9.08, rain be- | The observer at Fort Bowie, Ariz., makes a similar report. 
ginning at 9.35. Low values prevail on the 16th during rain, This occurred while Arizona was under the influence of low 


with, occasional negative readings. On the 18th snow was area number vi, producing in this part of the territory high 
preceded and accompanied by abnormally high positive values, | winds but no rain, and very little cloud. Near both Prescott 
and on the 2ist variable values, high positive and high nega-| and Fort Verde a thunder-storm, with rain and hail, occurred. 
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OPTICAL PHENOMENA. 


HALOS. | 9-30th.—From the 9th to 26th solar halos were noted at 
The following are brief descriptions of the weather condi. Widely separated stations, and not generally in any district. 
tions attending or succeeding the occurrence of the most ex-| asa storm of the 27th, 28th, and 29th was preceded and fol- 
sensively observed halos of the month: owed over the central and eastern sections of the United 
ist.—Roth solar and lanar‘balos were reported from numer- States by solar and lunar halos whieh were reported from a 
ous stations in the Missouri Valley, upper Mississippi valley, | aig number of stations. On the night of April 30th and 
and upper lake region, with lunar halos, only, in New Eng. “MY ist an area of heavy stratus clouds covered northern 
land. They were followed on the 2d by lower pressure, and in. New England, the lower lake region, and the northern plateau 
New England by a heavy snow storm with high winds. and slope of the Rocky Mountains, in other districts light 
2d.—Lunar halos were observed at a large number, and /@2¢ ot fair weather prevailed, and the majority of the sta- 
solar halos, at a few stations in the Mississippi and Missouri | tions in the Mississippi Valley and eastern districts, except 
valleys, Arizona, and California; they were accompanied in | Where the sk) was entirely covered, reported lunar halos, _ 
the valley districts by cirro-stratus clouds with haze, and fol- ca phases of the moon, Washington mean time, during 
lowed on the 3d by rapidly falling pressure and cloudy weather. | Se >» SS Soren, & The American Ephemeris and Nauti- 
3d-6th.—On the 3d rain or snow fell over the greater part °#! Almanac ” for 1887, are as follows: New moon, 22d, 15h. 
of the northeastern quarter of the country, with clear or fair #-0™.; first quarter, 30th, 5h. 52.1 m.; full moon, 7th, 12h. 
weather in all other sections; the area of cloudiness was sur- | 92:8 ™.5 last quarter, 14th, 10 h. 55.6 m.; perigee, 6th, 18.6 h. ; 
rounded on all sides by a strip of country in which halos ap- | “P&S, 19th, 9.4 h. 
peared. They were also reported from stations in California, | 
Arizona, and southern Texas. The 4th, 5th, and 6th were; Mirages were observed at the following places: 
similar to the 3d, the area of cloudiness being surrounded by California.—San Francisco, 24th. 
stations reporting halos. | Dakota.—Parkston, 1st, 2d, 5th, 6th, 12th, 18th, 25th; Web- 
7-8th.—Haze and cirro-stratus clouds partially covered the ster, 16th, 18th, 20th, 25th. 
sky in the northern sections and were accompanied by solar Kansas.—Salina, 2d, 6th, 7th, 23d, 29th. 
and lunar halos with high, rising pressure. On the 8th the) New York.—Palmyra, 12th. 
maximum pressure of the month in these districts oceurred, | North Carolina.—Reidsville, 17th. 


and a number of stations reported halos. | Illinois.—Lake Forest, 2d. 


MIRAGE, 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. METEORS. 
Huron, Dak.: on the morning of the 8th prairie fires were| Meteors were reported as follows: 
seen toward the north and south. A steady gale from the; Yuma, Ariz.,ist; Fort Grant, Ariz., and Delavan, Wis., 18th; 
south and southeast prevailed throughout the day, attaining Willcox, Ariz., and Dover, N. J., 19th; New Haven Conn., 
for twenty minutes between 6 and 7 p. m. a velocity of forty- 20th; Manatee, Fla., 12th, 17th; Sanford, Fla., 15th; Archer, 
eight miles per hour, The observer states that during this Fla., 20th; Windsor, Ill., 14th, 22d; Charleston, IIl., 22d; Mid- 
gale the fires were driven with incredible speed, and great way, Ky., 10th; Woodstock, Md, 13th; Cambridge, Mass., 8th; 
masses of burning grass were biown miles ahead of the main, Kalamazoo, Mich., Ist, 2d, 10th; Raleigh, N. C., 24th; State- 
body of flame; ordinary fire breaks or guards were useless. burg, 8. C., and University of Va., 11th; Rappahannock, Va., 
The heat was felt two and 4 wrod yg in ~——— of the | 9th; La Crosse, Wis., 21st, 25th. 
flames. Much property was burned, and several lives were 
lost. Eighteen miles west of Sioux Falls a fire started and | OF BIRDS. 
swept over miles of prairie, burning several farm houses, with ,_@es¢ Sying northward.— Wakefield and Manhattan, Kans., 
barns, stock, and machinery. Several other large areas of 18t; Bismarck, Dak., Ist, 4th; Poplar River, Mont., ist, 5th, 
country in the southeastern part of Dakota were burned over ®t, 7th; F ort Meade, Dak., and Dubuque, Iowa, 2d; Moor- 
during the prevalence of this gale. head, Minn., 2d, 9th; Kitty Hawk, N. C., 4th; Fall River, 
Valentine, Nebr. : on the 6th, 7th, and 8th prairie fires could Mase., 5th ; Albany, Oregon, 6th, 7th, 10th, 12th, 13th, 16th to 
be seen in all directions; these fires did great damage to set- 19th, 23d to 27th; Readington, N. J., and Oswego, N. Y., 7th; 
tlers, many of whom lost all they possessed. Embarras, Wis., 1th ; East Portland, Oregon, 12th, 26th; 
Atchison, Kans.: on the 11th a prairie fire started near Charleston, Ill., and Fort Assinaboine, Mont., 13th; Archer, 
Nicodemus, Graham Co., and moved rapidly toward the north. Fla-, aud Mackinaw City. Mich., 14th; Saint Vincent, Minn., 
west before a high wind which was blowing at the time, burn. 14th, 19th, 20th, 26th; Traverse City, Mich., 15th; Astoria, 
ing a path two and a half to seven miles in width and about OFeson, 16th, 18th, 19th; Hay Springs, Nebr., and Bird’s Nest, 
sixty miles in length. It is reported that large numbers of V%-; 18th; Linkville, Oregon, 25th, 26th, 27th; Grand Haven, 
stock of all kinds were burned, and thousands of tons of hay, Mich., and Fort Bidwell, Cal., 26th ; Fort Custer, Mont., 28th ; 
corn, wheat, as well as dwelling houses and barns, were de- Tatoosh Island, Wash, ducks and geese flying towards the 
stroyed by the flames. Large areas of land in Sheridan, Gove, "°'th in great numbers nearly every day of the month. 
and other counties in northwestern Kansas, and in Furnas Geese flying southward.—East Portland, Oregon, 4th. ‘ 
county, Nebr., were burned over. sect we westward.—Kalamazoo, Mich., 3d; Yuma, Ariz.; 
Forest or prairie fires occurred also at the following places: 
North Platte, Nebr., prairie fires, Ist, 2d, 7th, 28th; Yankton, Ducks flying northward.—Moorhead, Minn., 2d; Kitty Hawk, 
Dak., prairie fires, Ist, 17th to 20th, 23d, 24th, 45th; Fort N-C., 4th; La Crosse, Wis., 9th; Saint Vincent, Minn, 19th. 
Reno, Ind. T., prairie fires, 34; Fort Supply, Ind. T., prairie _,.2”¢#* flying southward.—Grand Haven, Mich., 2d; Saint 
fires, 4th; Concordia, Kans., prairie fires, 4th, 28th; State- Vincent, Minn., 9th. , 
burg, S. C., forest fires in various directions, 5th, 12th; Moor-| ©7@"¢8 fying northward.—Brownville, Nebr., 1st. 
head, Minn., prairie fires, 6th, 8th, 15th to 18th, 29th; Bis- POLAR BANDS. 
marek, Dak,, prairie fires, 19th, 29th; Poplar River, Mont.,. Polar bands were reported from the following stations: 
prairie fires, 26th, 27th; Fort Buford, Dak., 29th. | North Colebrook, Conn., 9th; Archer, Fla., 4th, 15th, 17th, 
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22d, 23d, 26th, 28th; Riley, Ill., 5th; Salina, Kan., 9th; 
Ninnescah, Kans., 30th; Moorestown, N. J., 22d; Wauseon, 
Ohio, Ist, 12th, 30th; Napoleon, Ohio, Ist, 5th, 30th; Mount 
Angel, Oregon, 14th; Memphis, Tenn., 24; Nashville, Tenn., 
16th; Wytheville, Va., 6th, 17th; Dale Enterprise, Va., 25th; 
Blakely, Wash., 9th; Prairie da Chien, Wis., 5th, 30th. 

SAND STORMS. 

San Carlos, Ariz.: about noon of the 7th a violent whirlwind 
passed over this station, carrying with it a column of sand and 
dust about t®o hundred feet in diameter and one thousand feet 
in height. The colamn revolved from right to left, and moved 
slowly from the southwest to the northeast. This was followed 
fifteen minutes later by a smaller but similar phenomenon. 

Fort Grant, Ariz.: from 11 a.m. to 7 p.m. of the 15th a) 
severe southeasterly gale prevailed, attaining a maximum ve- 
locity of forty miles per hour, and raising heavy clouds of sand 
which entirely obscured the sky, and at times rendered objects 
only a few yards distant invisible. Whirlwinds were namer- 
ous, and heavy sand drifts, resembling snow drifts in shape, 
were noticed after the storm. A number of trees along the 
creeks and several light buildings were prostrated. High winds, 
with sand storms, occurred also on the 7th and 8th. 

Sand storms o¢curred also at the following places: 

Abilene, Tex., 3d; El Dorado, Kans., 3d, 5th; Pekin, Ill., | 
4th; Fort MeDowell, Ariz., 7th; Yuma, Ariz., 9th, 10th; 
Keeler, Cal., 17th, 30th. 

WATER-SPOUTS. 

Captain Hill, of the bark “ Neptune,” reports having ob-' 


46°, W. 34° 40’. 


served three large water-spouts at 1 a. m. on the Ist in N. 
32° 0’, W. 77° 40’.. The wind at the time was blowing a fresh 
gale from ssw., with rain squalls and rough sea. The bark 
‘* Bristol,’’ on the ist, at 2 p. m., in N. 39° 50’, W. 68° 0’, 
encountered a whirlwind which lasted twenty-five minutes. 


The water was carried into the air as high as the topgallant 


yard; the vessel sustained no damage. 

Capt. James Lord, of the s. s. “ Advance,” reports having 
observed two water-spouts on April 9th, 4.30 p. m., in 8. 9° 
The spouts travelled ne. at a slow rate, and 
revolved with the sun, drawing water upward very rapidly. 
They were very narrow at the base. No change was noted 
in air temperature; the barometer fluctuated, and the wind 
was se., force 4, with almost clear weather, preceded by light 


‘rain showers. 


Capt. Joseph Dove, of the s. s. ‘* Roseville,” reports having 
observed a dangerous water-spout April 18th, 4 p. m., in N. 
39° 40’, W. 55° 00’, during the prevalence of a heavy nne. 
squall, eS ay by thunder and lightning. 

Sanford, Fla.: on the 23d fresh southerly wind prevailed 
until 5.30 p. m., when it changed suddenly to northerly and 
blew for a time at the rate of thirty-six miles per hour. When 
the change in the wind direction occurred two water-spouts, 
each about thirty feet in height, formed on Lake Monroe. 

SUN SPOTS. 

Mr. H. D. Gowey, of North Lewisburg, Champaign Oo., 
Ohio, reports having observed sun spots on the 19th, 21st, 
23d, and 30th. 


VERIFICATIONS. 


INDICATIONS. | 

The predictions for April, 1887, were made by ist Lieutenant 
Hi. H. C. Dunwoody, 4th Artillery, U. 8. Army, Acting Signal 
Officer and Assistant; they were verified by lst Lieutenant 
Robert Oraig, 4th Artillery, U. 8. Army, Acting Signal Officer 
and Assistant. 

The detailed comparison of the tri-daily indications for 
April, 1887, with the telegraphic reports of the twenty-four 
hours for which the indications were prepared, shows the 
general average percentage of verifications to be 77.66. The 
percentages for the different elements are: Weather, 81.37; 
wind, 72.36; temperature, 74.36. By states, etc., the per- 
centages are: For Maine, 71.38; New Hampshire, 70.65; Ver- 
mont, 75.00; Massachusetts, 76.85; Rhode Island, 75.99; Con- 
necticut, 77.84; eastern New York, 79.91; western New York, 
77.10; eastern Pennsylvania, 78.68; western Pennsylvania, 
76.34; New Jersey, 80.63; Delaware, 81.84; Maryland, 78.58; 
District of Columbia, 77.47; Virginia, 77.61; North Carolina, 
80.26; South Carolina, 79.17; Georgia, 81.62; eastern Florida, 
80.51; western Florida, 83.20; Alabama, 81.93; Mississippi, 
84.73; Louisiana, 86.34; Texas, 88.36; Arkansas, 79.30; Ten- 
nessee, 78.01; eastern Tennessee, 77.50; Kentucky, 76.34; Ohio, 
77.93; West Virginia, 77.93; Indiana, 75.52; Illinois, 68.19; 
eastern Michigan, 78.28; western Michigan, 75.30; Wisconsin, 
73.02; Minnesota, 71.51; Lowa, 73.08; Kansas, 66.81; Nebraska, 
70.30; Missouri, 66.44; Colorado, 70.54; eastern Dakota, 71.08. 

There were eight omissions to predict, out of 8,508, or 0.09 
ver cent. Of the 8,500 predictions that have been made, seven 
yundred and thirty-seven, or 8.67 per cent., are considered 
to have entirely failed; two hundred and seventy-four, or 3.22 
per cent., were one-fourth verified; 1,656, or 19.48 per cent., 
were one-half verified; 1,068, or 12.56 per cent., were three- | 
fourths verified; 4,765, or 56.06 per cent., were fully verified 


so far as can be ascertained from the tri-daily reports. 

The predictions for the Pacific coast during April, 1887, were | 
made at San Francisco, Cal., by 2d Lieutenant J. E. Maxfield, | 
Signat Corps, U. 8. Army, Assistant, and were verified by 2d) 
Lieutenant Frank Greene, Signal Corps, U. 8. Army, Assist- | 


ant. The pereentages of predictions verified are: Washing- 
ton Territory, 70.31; Oregon, 63.53; northern California, 79.42; 
southern California, 75.85. 

Below are given for the Pacific coast the percentages of 
indications verified for March, 1887; this data was received 
too late for publication in the REVIEW of that date. The pre- 
dictions were made by 2d Lieutenant J. E. Maxfield, Signal 
Corps, U. 8. Army, Assistant; they were verified by 2d Lieu- 
tenant Frank Greene, Signal Corps, U. S. Army, Assistant. 
The percentages for the different districts are: Washington 
Territory, 77.62; Oregon, 71.36; northern California, 80.86; 
southern California, 84.87. 


CAUTIONARY SIGNALS. 


Of the total number of signals ordered during April, 1887, 
it was practical to determine the verifications of one hundred 
and twenty-six; of these, one hundred and eight, or 85.71 per 
cent., were fully verified both as to direction and velocity. 
Number of signals ordered for on-shore winds, one; verified, 
one, or 100 per cent. Number of signals ordered for northeast 
winds, eight; fully verified both as to direction and velocity ; 
eight, or 100 per cent. Number of signals ordered for north- 
west winds, twenty-seven; fully verified both as to direction 
and velocity, twenty-two, or 81.48 per cent. Number of sig- 
nals ordered without regard to direction, ninety; verified, 
seventy-seven, or 85.55 per cent. Number of signals ordered 
late, i. e., after the verifying velocity had begun, thirteen, or 
10.32 per cent. 

In addition to the above, two hundred and twenty-four sig- 
nals were ordered at display stations, the verifications of which 
it was impracticable to determine. 

In twenty-five instances winds were reported which would 
have justified the display of cautionary signals, but for which no 
signals were ordered, and in four instances winds which would 
have justified the display of on-shore signals, but for which 
no signals were ordered. 


COLD-WAVE SIGNALS. 
Total number of cold-wave signals ordered, the verifications 
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of which were determined, eighty-three; verified, seventy, or Weather signals carried on the Chicago and Grand Trunk Railway; Detroit, 


84.34 per cent. Seven signals were ordered, the verifications 
of which it was impracticable to determine. 

In addition to the above, in two hundred and six instances, 
the signals ordered from this office were repeated by the ob- 
servers at the regular stations to towns in their vicinity. The 
verifications of these it was impracticable to determine. 

LOCAL VERIFICATIONS. 

The following is from the April, 1887, report of the “ Minne- 

sota Weather Service :” 


Verifications of weather signals for Minnesota were 86 per cent. for weather 
and 78 per cent. for temperature ; for eastern Dakota, 93 per cent. for weather 
and 90 per cent. for temperature ; for northern Iowa, 83 per cent. for weather 
and 85 per cent. for temperature. 


The following is from the “Michigan Crop Report” for 
April, 1887 : 
Weather and temperature signals are now displayed in one hundred and ten 


cities and towns in Michigan. The predictions of weather and temperature 
have been verified 78.6 per cent. for this month. 


Grand Haven and Milwaukee Railway; and the Port Huron and Northwestern 
Railway have been found to supply a long-felt want, and are received with 
great favor by the agricultural districts through which these roads pass. 

The predictions of weather and temperature have been verified as follows : 
‘Chicago and Grand Trunk Railway, 77.2 per cent.; Detroit, Grand Haven 
_and Milwaukee Railway, 79.6 per cent.; and the Port Huron and Northwestern 

Railway, 83.2 per cent. 

Two cold-wave signals were ordered this month, both being verified. The 
one of the 4th and 5th was the most prominent. The signal was ordered at 
12.45 a. m. of the 4th, temperature at 62°.6, and at 7 a. m. the temperature 
read 35°.4, and reached the minimum, 19°.1, at the central office on the morn- 

| ing of the 5th, twenty-four hours after the signal was ordered displayed. The 
'range of temperature was 40°.7 in less than eight hours from the time the 
temperature began to fall. Frosts were reported all over the state on the 
|morning of the 5th, and would undofbtedly have caused much damage to 
| agriculture if this warning had not been thus spread throughout the state, 
enabling all interested to protect their crops. 


The “South Carolina Weather Review” of April, 1887, says: 
The percentage of verification of weather and temperature predictions for 


| the whole state was: for weather, 93.0 per cent.; for temperature, 89.8 per 
cent. 


STATE WEATHER SERVICES. 


The following extracts are republished from the reports for April, 1887, of the directors of the various state weather services : 


The “Alabama Weather Service,” P. H. Mell, jr., of the 
Agricultural and Mechanical College, Auburn, director: 


The dry condition of the weather has continued through April and vegeta- 
tion has suffered materially. Most of the rain reported by the observers for 
the month fell during the 18th, 22d, and 23d, and the earth was so dry the 
moisture was immediately absorbed, leaving in a few hours but little trace of 
the precipitation. For this state the April precipitation was 4.09 inches be- 
low the average. The temperature has been very nearly normal, and no great 
extremes were reported from any quarter. 

The state has been remarkably free from violent storms of wind; only one, | 
on the 22d, was reported during the month, and it was quite limited in its 
destructive effects. At Tuscumbia, on that date, a thunder-storm set in at 1 
p. m. with a succession of clouds during the day, followed at 3 p. m. bya 
severe wind storm blowing with gale force, and demolishing fences, etc. 
Thermometer, 62°. Hail in great quantity, nearly covering the ground; hail- 
stones very large, some quite irregular in shape. Leaves stripped from the 
trees and torn in shreads. This storm did much damage to grape vines. A 
large number of window glass was destroyed. The damage from the hail is | 
supposed to be as much as $500 to $800. 

Summary. 

Mean temperature, 64°; highest temperature, 90°, at Troy, on the 30th ; 
lowest temperature, 24°, at Gadsden, on the 6th; range of temperature, 66° ; 
greatest monthly range of temperature, 64°, at Gadsden; least monthly range 
of temperature, 36°, at Greenville; mean daily range, 23°.7; greatest daily 
range of temperature, 46°, at Gadsden, on the 11th; least daily range of tem- | 
perature, 3°, on the 7th, at Demopolis; mean depth of rainfall, 2.20 inches; 
mean daily rainfall, .073 inch; greatest depth of monthly rainfall, 3.99 inches, 
at Carrollton; least depth of monthly rainfall, 0.95 inch, at Greenville; great- 
est daily local rainfall, 2.88 inches, at Carrollton, on the 22d. 

Average number of days on which rain fell, 4; average number of cloudy 
days, 5; average number of fair days, 6; average number of clear days, 19. 

Warmest day, 12th; coldest day, 6th. 

Prevailing direction of wind, southwest. 


The “Arkansas Weather Service,” Mr. George R. Brown, of 
Little Rock, director: 


Frosts were reported on the Ist from Fort Smith, Lead Hill, Portia, Con- 
way, and Palarm; on the 5th at Fort Smith, Little Rock, Lead Hill, Palarm, 
Eureka Springs, and a general light frost on the 24th over almost the entire 
state as far south as Helena and Texarkana, and very cold at Mariana on the 
18th and Judsonia on the 27th. 

A light snow fell at Fayetteville the night of the 17th, and the temperature 
the morning of the 18th was 38°. 

The rainfall was less than the average, the deficiency being greatest in the | 
central and southern parts of the state, where it was 5 inches less than the aver- 
age; in the northern and northeastern portions it was about 2 inches less than 
usual. Two cold waves passed over the state, one entering at the extreme 
northwest on the night of the 3d, reached the central portions by the night of 
the 4th, and pete the entire state by the night of the 5th. The other con- | 
tinued irregularly over the state from the 23d to the 27th. 

The highest reported temperatures in the state were 95°, at Dallas; 94°. at 
Fa retteville; 93°, at Conway and Palarm; 92°, at Brinkley and Russellville, 
and 91°, at Alexander and Fort Smith. The lowest were 26°, at Palarm; 27°, 
at Fayetteville and Lead Hill; 28°, at Eureka Springs, and 29° at Russellville. 

The greatest amount of rain was at Lead Hill, 3.02; the least, at Conway, 
0.10 inches. 


The **Monthly Review of the Llinois Weather Service,” 
Col. Charles F. Mills, of Springfield, director: 


The noteworthy meteorological features of the month of April were the con- 
tinued drought from the Ist to the 17th; the remarkable maximum tempera- 
ture, 95°—the highest since observation began; the cyclonic storm of the 22d, 
and the unusual number of high winds reported. 

Temperature.—The mean temperature of the state for April, 53°, was 1°.5 
above the April normal for the past thirteen years; April, 1878, with a mean 
temperature of 56°.1, was the warmest, and April, 1881, 45°.3, was the coolest. 
The.mean temperature of the northern counties, 50°.1, was 1° above the 
April normal; the mean of the central counties, 53°, was 0°.6 above, and of the 
southern counties, 56°.8, was 0°.3 above the April normal. In the southern 
counties reporting, excepting Madison, Saint Clair, Pope, and Alexander, the 
mean temperatures were below the normal; but the very marked departures 
above the normal in the two first-named counties caused the average departure 
to exceed the normal by less than one-third of a degree. 

A considerable decrease in the range of the monthly mean temperature 
from the northern to southern extremities is noted. The lowest monthly mean 


| 


| 


| 


| reported was 44°.2 from Lake Forest, Lake Co., and the highest, 60°.9, from 


Benton, Franklin Co., a range of 16°.7 for the state. 

The highest temperature, 95°, is noteworthy as being the highest on record 
for April. It was reported from Jordan's Grove, Randolph Co., on the 18th. 
The lowest temperature, 5°, was reported from Galena, Jo Daviess Co., on the 
4th. The dates of the occurrence of maximum temperature were from the 
12th to the 14th for the state, and of the minimum on the 4th and 5th in the 
northern and central counties, and the Ist and 5th in the southern counties, 
with but few exceptions. 

Precipitation (inches and hundredths).—A drought prevailed from the Ist 
to the 16th of the month, broken by general rainfall on the 17th, that was 
light in the northern counties, and heavy in the central and southern counties. 
From the latter date to the end of the month light rains were frequent in the 


northern counties, moderately heavy in the central counties, and heavy in the 


southern counties. 

The average precipitation for the state for the month, 2.52, was 0.78 below 
the April seraent for a term of ten years. The greatest average April precipi- 
tation during that period was 4.17, occurring in 1883, and the least, 2.02, in 
1879. The average for the northern counties, 1.13, was 1.81 below the April 
normal for ten years; for the central counties, 2.69, was 0.56 below, and for 
the southern counties, 3.97, was 0.13 above. 

From the following table it will be seen that the average April precipitation 
for the state has a range of nearly one inch from the northern to southern 
parts of the state, a gradual increase going south: 


April. 


1884, 1885. 


Aver- 
age. 


Territory. ; 


1878. | 1879. 


1881. 1882. | 1883. 


1880. 1887. 


.| 


Inches| Inches| Inches Inches Inches Inches 


Inches Inches| lnches Inches Inches 


Northern counties.... 3.72 | 2.14 | 4.13 | 1.80 | 4.31 | 3.18 | 2.64 3.59 | 2.71. 1.13 | 2.94 
Central counties...... 3-54 | 1.47 | 3-99 | 2.36 | 4.14 | 4.61 | 2.23 4.98 | 2.46 2.69) 3.25 
Southern counties... 5.20 | 2.46 | 3.24 | 3.31 2.81 | 4.73 | 3.57 4.87 | 4.26 3.97) 3.84 

The state ..........004 la 4.17 | 2.81 | 4.05 | 3.20 | 2.52 | 3.30 


4-15 | 2.02 | 3.79 | 2.49 3.75 
_ The area of the state receiving a monthly precipitation ot from three to six 
inches is bounded on the north by latitude 39° 30’, and on the south by 37° 


| 20’, the heavy rainfall of the 17th and 21st-22d affecting that section most. 
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The “Indiana Weather Service,” Prof. H. A. Huston, of | 
Purdue University, Lafayette, director : 


The mean temperature was slightly below the normal, but the difference did 
not amount to a degree, except in one instance. The warmest day was the 
Sth and the coldest the Sth, the range being from 90° at Marengo, Butlerville, 
and Delphi to 18° at Columbia City. 

The rainfall was above the average except at Logansport, Lafayette, and 
Worthington. The greatest excess was at Vevay, where it was 3.67 inches, 
and Blue Lick, where it was 2.70 inches above the normal. A heavy snow 
storm passed over the northern and central portions of the state on the 18th, 
accompanied by very heavy rain in the southern portion. Remarkably heavy 
rain fol} on the 22d in the central and southern counties, 6.77 inches being 
reported at Marengo, 3.67 inches at Vevay, and 3.36 at Blue Lick. At Vevay 
the total rainfall during the storm was 4.35 inches in thirty-two hours. The 
observer at Princeton reports that during this storm a tornado passed over the 
northern part of Gibson county, which did considerable damage, while the 
observer at Mount Vernon reports high winds that anroofed buildings and did 
other damage, and that the heavy rain caused the Ohio to overflow its banks 
in that neighborhood. The observer at Blue Lick reports the rainfall of the 
22d the heaviest of which there is any record. 

lhe observer at Angola reports that in his neighborhood wheat is sufferin 
from lack of rain, and that the dry, hot weather of the early part of the month 
killed a great deal that had been partially dragged from the ground by the frost. 

The ‘‘Kansas Weather Service,” Mr. J. T. Lovewell, | 
Topeka, director : 

The mean temperature has ranged above the average for April throughout 
the state The preci itation has exceeded the average for April in the west- | 
ern counties, while in the middle and eastern counties it has been deficient, | 
except in Douglas county, where it 0.14 inch above. Rain or snow, in meas- 
urable quantities, fell twelve days; the heaviest falls occurred on the 12th in the 
western counties, and on the 17th in the central and eastern counties. 

In the vicinity of Independence chinch bugs were unusually numerous, 
especially on the 2d, 6th, 7th, and 28th, and did serious damage to wheat, 
Oata, otc 

The “Michigan Crop Report” (the state weather service is in 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 


Temperature.—The temperature for April is only 0°.2 below the normal, as 
obtained from a series of readings extending from five to nineteen years. 
The mean for central and southern portions is 1°.3 below the normal. The 
range of temperature has been above the average, the absolute range bein 
84°, but on the whole the daily mean has been above freezing, and Sithough 
frosts have been reported on nearly every day of the month in different por- 
tions of the state, yet no material damage has resulted from this range. 

Precipitation.—The precipitation for this month is 0.96 inches Gelow the | 
normal for the state. ‘hile the northern portion is above the normal the | 
central and southern portions are considerably below the usual precipitation | 
for this month, the southwestern part receiving the lightest fall. 

The snowfall has been light except on the upper peninsula where very | 
heavy snow fell on the 3d and 4th. The snow that fell melted rapidly and did | 
not remain on the ground over twenty-four hours at any time in the southern 
portions. Snow is reported on the ground at Keweenaw Point only. The} 
snowfall for the month on Keweenaw Point is reported from Central Mine as | 
54 inches, this is estimated. For the lower peninsula the snowfall for the 
month, as based on reports received from thirteen stations, has been from 0.5 | 
to 3.3 inches. 


Summary. 

Mean monthly temperature, 42°.8; highest temperature, 82°, on the 12th, | 
at Athens; 13th at Benton Harbor and Hudson; lowest temperature, —2°, on 
the 4th, at Grayling; monthly range of temperature, 84°; greatest range of | 
temperature, 80°.5, at Grayling; least range of temperature, 41°.2, at Central 
Mine. 

Average precipitation, 1.88 inches; average number of clear days, 7.8; | 
average number of fair days, 13.8; average number of cloudy days, 8.4; aver- 
age number of rainy days, 8.9. 

Prevailing direction of wind, southwest; maximum velocity of wind and 
direction, forty-eight miles, southwest, at Port Huron. | 


The ‘* Minnesota Weather Service,’ Prof. Wm. W. Payne, | 
Carleton College, Northfield, director: 


The month was notable for heavy gales of wind, a temperature slightly above 
the normal, and severe thunder-storms. In southern Minnesota seeding of | 
small grain was generally finished at the close of the month, although delayed | 
a few days by the heavy rains. Vegetation which had appeared above ground | 
received a severe check from the cold weather of the 25th and 26th. Qeoding | 
was also well advanced in the northern counties; it commenced at Park Rapids | 
on the 8th. In many districts plowing for corn has begun. 

Temperature.—The mean, as deduced from the reports of the stations of the | 
Minnesota Weather Service, is 44°.1, which is 3°.4 islew that of the correpond- 
ing month of 1886, and 1°.5 above that of 1885. This is slightly above the | 
normal, except in the northeastern portion of the state. At Duluth the mean 
was 1°.2 below the average of the corresponding month for seventeen years, | 
while at Saint Paul it was 6°.7 above; Saint Vincent, 2°.3 above; Moorhead, | 
1°.4 above, and La Crosse, 0°.6 above. But one decided cold wave passed 
over the state, and that was on the 4th and Sth; the lowest temperature for | 


the month was 3°.6 below zero, and occurred at Saint Vincent on the former 
date. On the 25th and 26th there was a slight cold wave in which the tem- 

erature fell below freezing. The periods of highest temperature were mainly 
ee the &th to 10th, 29th, and 30th. In the northeastern portion of the state 
the maximum for the month oceurred during the former period, while else- 
where it occurred on the 30th, when the temperature was abnormally high; 
the highest reported was 88°, at Sherburne and Morris, on the 30th. The 
monthly range of temperature for the state was 91°.6, which is 6° greater than 
for the same month of 1886, and 16° greater than in 1885. The greatest ranges 
were reported from the Red River Valley; at Saint Vincent it was 87°.1, and 
Grand Forks, 84°.0; the least ranges were Saint Cloud, 66°.0; Red Wing, 
67°.0, and La Crosse, 67°.6. 

Precipitation (in inches).—The average for the state was 2.23, which is 1.43 
less than that for the same month last year. It was rather unevenly distributed, 
as there was an excess of 0.89 at Saint Paul and 0.21 at Saint Vincent; at 
Duluth there was a deficiency of 0.63, while at La Crosse it was about normal. 
The periods of general precipitation were from the 2d to 4th, inclusive, 11th 
to 14th, 22d to 24th, 2th and 28th, The greatest daily amount fell during the 
prevalence of thunder-storms in the second of these periods in the northern 
and western portions of the state; elsewhere the greatest amount fell during 
the third period. Lunar halos were generally observed before all of these 


| storms, excepting that from the 22d to 24th. Occasioual snow fell during the 


early portion of the month, but rapidly disappeared from the high temperature 
which followed. The greatest monthly rainfalls reported were Rolling Green, 
4.10; Rochester, 3.41; Delano, 3.23. 

The *‘ Mississippi Weather Service,’ Prof. R. B. Fulton, of 
the University of Mississippi, Oxford, director : 

Reports from fifteen different sections show that there has been a great de- 
ficiency of rainfall over the state during the past month, which has retarded 
the crops to some extent, although the weather has been very favorable for 
preparing the ground. Corn onl onkae are fairly advanced in most sections, 
and the crop prospects are ten per cent. better in the southwestern portion of 
the state than they were this time last year. Fruit has been very much injured 
by frost in the northern part of the state ; season advanced. 

Mean temperature, 66°; highest, 93°, on the 30th, at Greenville and Waynes- 
borough ; lowest, 82°, on the 5th, at Batesville ; range of temperature, 61°. 

Mean depth of rainfall, 1.82 inches ; greatest rainfall, 3.35 inches, at Stark- 
ville ; least rainfall, 0.95 inch, at Biloxi; average number of days rain fell, 4.5; 
rainy days, Ist, 3d, 4th, 7th, 8th, 17th, 18th, 21st, 22d, 23d, 24th, 25th, 28th. 
The rainfall at Vicksburg was 6.9 below the average ; at Artonish Plantation 
there was less rainfall than in any April for the last ten years. Total rainfall 
for the month, 1.52 inches; for this month last year, 8.03 inches. High wind 
and terrific thunder, lightning, and rain at Palo Alto on the 22d. 

A destructive hail storm occurred at Rolling Fork and Yazoo City on the 
2ist, doing much damage to growing crops. 

The “Missouri Weather Service,” Prof. Francis E. Nipher, 
of Washington University, Saint Louis, director: 


The mean temperature for the past month has been 1°.7 above the average, 
or 57°.9, a common April temperature for Saint Louis. The highest tempera- 
ture was 86°.5 on the 13th, which is the highest April temperature observed 
for several years. The lowest was 33°.0, and was observed on the 4th. 

The rainfall at the central station was 1.80 inches in excess of the normal, 
which is 3.70 inches. No rain fell during the first half of the month, the 
weather being generally clear. A large amount of rain fell on the 16th, 17th, 
and 18th, over three inches falling in about thirty-six hours. Another fall of 


| 1.61 inches occurred on the 22d. A quantity of snow fell on the morning of 


the 18th, lasting about three hours. 

The highest temperatures reported from the state are, 90° from Miami and 
Springfield ; 89° from Louisiana; 88° from Oregon, Sedalia, and Steelville ; 
and 87°.5 from Fayette. The lowest temperatures were, 19°.5 from Fayette ; 
20° from Ironton; 22° from Kirksville ; 24° from Louisiana, Sedalia, and Troy; 
and 25° at Oregon and Hustonia. None of the low temperatures reporte 
from the state are above the freezing point. 

The greatest amount of rain fell in the vicinity of Saint Louis, Troy report- 


| ing the greatest, it being over six inches; the next highest fall occurred at the 


central station. In the central part of the state the fall was from three to four 
inches, diminishing to less than one inch in the northern part. In the south- 
ern part the fall was from two to three inches. 


The “ Nebraska Weather Service,’ Prof. Goodwin D. Swe- 
zey, of Doane College, Crete, director : 


The abruptness with which winter passed away a year ago and summer be- 
gan has — been repeated; this time, however, being nearly a month in 
advance of last season. Last year a cold snowy March was followed by a nor- 
mal April; this year a normal March has been followed by a warm April—in 
both cases the month of April has been dry; this April has been the dryest 
but one for ten years, and the warmest except two. 

Precipitation.—The rainfall for the month has varied from less than one 
inch in the northeastern counties to a little over four inches in the central 
sart of the state, reaching its maximum in the northern part of Buffalo county. 
The average for the entire state is a little over two inches; the greater part 
of it fell during the storm which moved northward from Texas on the 12th 
and 138th. The number of days on which some rain fell has, however, been 
up to the normal for April. 

Temperature.—The mean temperature for the month has been 53°.5 against 
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an average of 50°.8 for 
ner averaged about 3° above the normal. The highest temperature of the 
‘month, 93°, was exceeded only in 1883, when it was 95°. The lowest for the 
month, 13.6°, was exceeded only in 1879, and also in 1881, when it fell to 6°. 
It has therefore been a month of extremes in temperature. 

The “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 
president: 

Reports for the month were received from one hundred and fifty observers: 


The average temperature for the month is decidedly below the normal, all | 


stations of ten or more years’ record, twenty-five in number, having a lower 
mean than usual, while some of the northern averages are 3° or 4° too low. 
The precipitation is also generally in excess of the normal, but in this case the 
most maibed feature of the month was the excessive fall of snow. The past 
winter has been, as a whole, characterized by unusual snow. 

Thunder-storms.—Lightning was ——— from several stations in Connecti- 
cut, Rhode Island, and southeastern Massachusetts during the snow storm on 
the evening of the 18th, generally without thunder. Thunder was heard at a 
few points on the 24th and 28th. The 29th brought summer-like thunder- 
storms in the afternoon to southern New England. At Cambridge the morn- 
ing had been fair with clouds drifting from the northwest, and by noon large 
cumulus masses appeared in the south and west; a cool, east breeze had 
sprung up a little earlier, and in the afternoon became a well-developed ‘‘sea- 
turn,’ or chilly, east wind, bearing fog, in which the storm clouds were soon 
hidden. Hail fell in the shower of this storm, and lightning struck in Lunen- 
burg, Mass. This storm seems to have been associated with the central pass- 
age of the last cyclone of the month over southern New England. 

Sea breeze.—The change of seasons and the approach of summer are marked 
by the appearance of the sea breeze along the coast, as well as by the fewer 
and more moderate barometric oscillations and the more regular diurnal vari- 
ations of temperature and the increase in the number of thunder-storms. As 
the attention of some of the society’s observers will be especially directed to 
the phenomena of the sea breeze during the coming summer, the following 
notes are presented concerning its occurrence on April 21st and 24th: 

On the 21st the sky was clear; the atmospheric pressure was about normal 
and of generally uniform distribution over the eastern third of the United 
States ; and the winds were light. At our interior stations the range of tem- 
perature from the morning minimum to the noon maximum was large, and the 
noon was mild or warm ; thus, the maximum was 66° at Milford, 60° at Fram- 
ingham, 67° at Lake Cochituate, 62° at Concord, Mass. At Brattleborough, 


Vt.,a a record showed a rise from 27° at 5 b. 40 m. to 61° between | 
Bat at | 


13 h. and 14 h., falling again to 32° on the early morning of the 24th. 
our coast stations a cool breeze came in from the sea and kept the temperature | 
below 60°; the maximum was 54° at Boston, 53° at Lynn, and 57° at New- | 
buryport ; at Cambridge a thermograph recorded a rise from 35° at 5 h. 15 m. | 
to 54° at 11 h. 30 m., when the easterly sea breeze arrived and prevented a | 
warming of more than 1° or 2° through the afternoon till the evening fall of | 
temperature followed the moderate maximum of 55° at 17 h. 15 m. 
nut Hill the thermograph curve rose from 29° at 6 h. to a maximum of 58° | 
between 14h. and 15 h., when a gradual fall began. From this it appears | 
that the breeze was limited to a narrow belt along the coast, and that it made 
its way inland rather slowly. | 
On the 24th there was a light west or northwest wind in the morning and, | 
except immediately along the shore, the sea breeze did not appear till Tate in | 
the afternoon, so that the records of maximum thermometers failed to detect | 
it. The inland maxima were 60° at Milford, 63° at Framingham, 68° at Lake 
Cochituate, 66° at Concord, Mass., and near the sea shore, 63° at Chestnut 
Hill, 63° at Cambridge, 64° at Boston, 59° at Lynn. At Cambridge the tem- 
perature began to fall slowly at 15 h. 40 m., and decreased rapidly after 16 h. 
25 m., when the sea breeze was distinctly felt ; at Chestnut Hill the first cooling 
began at 16 h. 10 m., and between 17 h. 35 m. and 18 h. the temperature fell 
from 59° to 50°, showing as before the gradual inland progression of the breeze. 


The “‘ New Jersey Weather Service,” Prof. George H. Cook, 
of the Agricultural College, New Brunswick, director : 


‘April borrows three days from March and they are ill,’’ says the proverb. 
This year it was a beggar from all the months in the calendar. The month 
opened with a regular winter snow storm, and for a day or two we were shiver- 
ing with cold and ankle-deep in snow and slush, the result of a storm-centre | 
moving along the coast from the Gulf. This was followed by high winds and 
a ‘‘ cold wave ”’ that gave us our minimum temperature for the month, on the 
5th and 6th. The ‘‘cold snap,’’ however, was was of short duration, and by 
the 10th the wind had backed to the south under the influence of a storm- 
centre passing over the Lakes, and winter clothing became very uncomfortable. 
The range of temperature on the first twelve days of the month was great, run- 
ning from the twenties, on the 5th and 6th, to the eighties, on the 10th and 
11th, when the maximum occurred. The month asa whole could not be called 
cold, but it was unlike the April of last year or the year before. 

The mean temperature of the state for the month, as compared with normals 
determined from past records at twelve stations, was found to be nine-tenths 
of a degree below the mean. 

The rainfall for April was generally below the normal. 


Twelve stations show 


an average deficiency of ninety-four hundredths of an inch. 
Four thunder-storms during the month were reported. The first on the 10th 
at New York City and Union. 


An area of low pressure on this date prevailed 


At Chest- | ~~ 


t Aprils. The noon temperature has in like man- on the Lakes. The second, on the 18th, was quite generally observed, and 


| hail fell at most stations. This may be attributed to the approach of a low ba- 
| rometer on our southern border from Virginia. It struck the Gulf Stream 
about midnight of the 18th. The third, on the 23d, resulted from quite a low 
barometer (29.10) passing from Arkansas by way of the Lakes to Canada on 
that date. The fourth, reported at three stations, Beverly, Clayton, and Egg 
Harbor City, on the 26th, was no doubt due to the disturbances caused by a re- 
markably rapid movement along our coast of a storm-centre which affected 
our weather conditions on the 26th and 27th. 

Twenty-eight stations report rain or snow to have fallen on an average of 
seven days out of the thirty. 

Fifteen stations report an average of twelve days on which the cloudiness 
was equal to or exceeded eight on a scale running from zero to ten. Atlantic 
City, Bordentown, New York, South Orange, and Union enjoyed the most 
sunshine. 
| The “ North Carolina Weather Service,” Dr. Charles W. Dab- 
ney, jr., of Raleigh, director: 


The first thirteen days of the month were remarkable for a general absence 
of rain followed by a series of thunder-storms commencing on the 15th, and 
generally distributed throughout the state and adjacent territory. These 
storms continued at intervals of three or four days until the end of the month; 
}at many points hail remarkable for size and quantity fell. Except at Tar- 
borough, where a few houses were damaged by wind and lightning, no serious 
casualties can be traced to these storms. 

Summary. 

Temperature.—Mean temperatura, of the month, 57°.1; normal mean for 
April, 57°.5; highest temperature, 93°.0, on the 12th, at Maxton ; lowest tem- 
| perature, 24°.0, on the 6th, at Marion; average morning temperature, 48°.4 ; 
| average afternoon temperature, 67°.8; average night temperature, 55°.9; 
| mean of maximum temperature, 86°.3 ; mean of minimum temperature, 30°.1 ; 
| greatest daily range, 52°.0, at Maxton, on the 11th; least daily range, 2°.1, at 

Raleigh, on the lst; greatest monthly range, 65°.0, at Davidson College, 
Marion, and Maxton ; feast monthly range, 38°.9, at Hatteras. 

Precipitation (inches).—Average for the state, 2.87; normal average for 
April, 4.51; greatest monthly rainfall, 4.64, at Maxton; greatest daily rain- 
| fall, 2.80, at Lenoir, on the 22d ; least monthly rainfall, 1.85, at Wake Forest ; 
| heavy rainfalls, exceeding one inch, occurred on the Ist at Hatteras and Wil- 
/mington ; on the 22d at Salem and Lenoir; on the 238d at Marion; on the 
| 25th at Raleigh, Maxton, Chapel Hill, Salem, and Reidsville. 


Record of sunshine at Experiment Farm, two miles west of Raleigh, N.C. 


A 


| | $ 
Numberof Number of 
Date hours of hours re- | Degree of in- Character of 
(possible corded by tensity. shine 2s weather. 
sunshine. instrument i ae 
| 
| 1887. he. om, h. om. | |p.ct. 
April 12 40 Obscured | | Snow. 
2 12 4! 9 o | Bright........ 8.45@.m to5.45p.m...| Clear. 
3 12 44 3.45 &. Mm. to 5.30 p.m...) Clearand hazy. 
4 12 46 8 45 | Very 8.15 4. m.to 5p. m...... 67 ~Clear, 
5 12 49 9 | 8.45 a.m. to §.45 p. m.... 70 Do. 
6 12 51 == MO | 8.30 a.m. to5 p. m......, 66 Do 
| 7 12 54 8 Be BOG. ED. 62 Fair 
8 12 57 19.15 a. m. to6 p. m...... 68 Clear and hazy. 
9 9 o | Very bright..| 8.30 a. m. to 5.30 p. m...| 60 Do. 
| 10 8.30 @, to §.45 p.m...) 71 Do. 
| 13. 6 Q 4S 9-15 m. tO 6 p, m...... 74 Do. 
12 3 «8 8.30 & Mm. tO 5.45 p.m... 70 Do. 
13 13 «II 6 15 Very faint ...| 9.15 a. m. to 4.30p.m..., 47 Do. 
14 13 13 | Obscure | Cloudy. 
2.15 p.m. to 2.45 p.m. Cloudy and 
1S 13 16 ? Very faint 4p.m. to6 p. m........ hazy 
16 13 18 9 15 | Very bright.) 9 a. m. to6.15 p. m...... 70 | Clearand hazy, 
17 13 21 4 30 | Faint...........| 8.15 m. to 12.45p. 34 | Fair and rain. 
9.308. m. to 1l.45 m 
18 13 23 6 | 2.45 m. to 6.30 p. m.. 45 Do. 
19 {3 26 10 ° Very bright.| 8.15 a. m to6.15 p.m... 74 | Clear. 
20 13 28 3 o | Very faint....| 8.15 a. m.to 11.15 @.m.. 22. Fair 
2I 13 31 9 15 | Very bright.) 815 a. m. to 5.30 p.m... 68 | Clear. 
22 13 33 3 30 | Very faint.. ‘| 2 p. m. to 5.30 p. m.,......, 26 Fair and rain. 
| 23 13 3? dO. 9.45 M, tO 4.30 p.m...) 50 Cloudy. 
| 24 13 38 9 30 Faint 3.45 & m, to 6.15 p.m...| 70 | Fair 
25 13 4! @- «| Obscured O Cloudy and rain 
26 13 43 | 10 15 Faint ......00 8.15 m, to 6.30 p.m...| 75 Clear. 
27 13 46 8 45 pees 9.15 &. m. to 6 p. m...... 64 “Fair and rain. 
28 13 48 4 45 | Faint........... Various intervals......... 34 «Cloudy & rain. 
29 13 50 9 45 | Bright......... | 8.15 a. m. to 6 p. m...... 70 Clear and rain. 
30 13 52 be) o | Very bright..| 8 a. m. to 6 p. m............ 72 | Clear. 
Average.. 13 16 7 4 153.2 

The **Ohio Meteorological Bureau,” Prof. B. F. Thomas, of 
the Ohio State University, Columbus, president: 

Generally fair weather prevailed throughout the state until the 14th, with 
light local rains on the 4th and 7th, and scattering showers on the 3d and 5th. 
During this interval the temperature steadily rose, except on the 5th, when a 
cold wave was recorded. 

Local rains on the 14th were followed by a general storm on the 15th. The 
latter was accompanied in many places by light winds, and yielded tornadoes 
in the southeastern part of the state. From the 16th to the 30th generally 


~ 
I 
if 
§ 
~ 


115 


MONTHLY WEATHER REVIEW. 


APRIL, 1887. 


— 


stormy weather prevailed, heavy rains occurring on the 17th and 18th, on the 
22d and 28d, and on the 28th, with local rains on all other days between the | 
dates given. The storm of the 15th was followed by a fall of 16° to 21° in tem- | 
perature throughout the state. 

The mean temperature was 49°.8, 0°.7 above the average, and 0°.48 below 
the mean for the state. The mean temperature for the northern section shows 
the influence of the Lakes, the figure being 46°.8, as against 50°.1, and 51°.8 | 
for the middle and southern sections, respectively. The mean daily range of | 
2°.7 above the average. 


temperature was rather high, being 24°.5, 


The mean rainfall was 3.83 inches, 0.9 inch above the average and 0.24 
above the mean. The average depth for the northwestern section was 2.35 
inches, for the middle section 8.56, and for the southern section 5.81. The 


greatest rainfall was &.25 inches at Georgetown, the least, 1.153, at Oberlin. 

Mean temperature, 49°.8; highest temperature, 90°.0, on the 12th and 13th, | 
at Pomeroy; lowest temperature, 10°.0, on the 19th, at Findlay; range of | 
temperature, 80°.0; mean daily range of temperature, 24°.5; greatest daily 
range of temperature, 57°.0. on the 11th, at Findlay ; least daily range of tem- 
perature, 1°.0, on the 16th, at Wooster. 

Average namber of clear days, 10.2; average number of fair days, 12.9; | 
average number of cloudy days, 6.0; average number of days on which rain 
fell, 9.4. Greatest number of days on which rain fell, 18, at Ellsworth ; least | 
number of days on which rain fell, 5, at New Bremen. Mean monthly rain- 
fall, 3.88 inches; average daily rainfall, 0.128 inch, 

Prevailing direction of wind, southwest. 


The **South Carolina Weather Service,” Hon. A. P. Butler, 
Commissioner of Agriculture for South Carolina, director : 


The mean temperature of the month was slightly below the normal; while 
there were several warm days, notably the 11th, 12th, and 13th (when the 
maximum temperature ranged from 85° to 94°) the nights and mornings were 
pen cool, At Charleston the mean temperature was 62°.6, or 1°.7 | 
velow the mean of the last sixteen years. 

The rainfall was also below the average, and was rather unevenly distrib- 
uted, the central counties and the immediate coast districts receiving the 
greatest amounts, At Charleston the total precipitation was 3.53 inches, or 
0.02 inch less than the average of the last sixteen years. 

Heavy frost, causing some Teen to fruit and vegetables, occurred through- 
out the state on the 2d. Frost also occurred in the upper and middle counties 
on the let, 3d, 6th, Oth, and 26th, and in the upper counties only on the 5th, 
10th, Lith, 20th, 2ist, 26th, 27th, and 30th. 

Summary. 

Mean temperature, 62°.8; highest temperature, 94°, at Winnsborough, and 
at Bennettesville, on the 12th; lowest temperature, 28°, at Winnsborough, on 
the 2d, and at Spartanburg, on the 6th; range of temperature, 66°; greatest 
daily range of temperature, 45°, at Brewer Mines, on the 11th; least daily 
range of temperature, 2°, at Stateburg on the Ist. 

Mean depth of rainfall, 2.09 inches; greatest monthly rainfall, 4.47 inches, | 
at Bennettsville, Marlborough Co.; least monthly rainfall, 0.79 inch, at Hol- | 
land's Store, Anderson Co.; greatest daily rainfall, 1.90 inches, at Charles- 
ton, on the Ist; date of heaviest general rainfall throughout the state, 25th. 

Rainfall exceeding one inch was reported as follows: Belfast, 1.73 inches, 
on the 15th; Bennettsville, 1.07 inches, on the 20th; Belfast, 1.37 inches ; 


NOTES AND 


RAIN FREQUENCY AND WIND ROSE FOR APRIL. 

[Prepared by let Lieut. H. H.C, Dunwoopy, 4th Artillery, Acting Signal Officer and Asst.) 

Chart number vii, for April, shows the relative frequency of rain at the prin- 
cipal stations, the reduced scale of the chart rendering it impossible to repre- 
sent diagrams from all stations, and therefore only stations were selected 
which would indicate the general character of rain-winds for each district. 
The original data from which these charts were computed consist of the num- 
ber of rains preceded by winds from the eight points of the compass for which | 
wind is reported, and by calms, the record covering the entire time of Signal | 
Service observations. To illustrate the manner of constructing the diagrams 
for each station, the process followed is given for Lynchburg Va.; at this sta- 
tion during April for a period of fifteen years rain was preceded by winds 
from the several directions, and by calms, as follows: 


| 


N. | NE.) | SE.) 8. | SW.) W. | NW. | Calm, 
Number of times rain was pre- | | | | | 
Coded By 38] 12 5 32 10 20 
Nermal for April, based on fif- | | | 


The normal values, as given in the above table, for April were laid off on | 
lines, drawn from the station as a centre, indicating the eight directions, the | 
scale being one-fourth of an inch for one rain. The extremities of the lines | 
thus laid off were then connected by right lines, thus forming the diagram for 
each station. The normal obtained for winds preceded by calms is repre- | 


sented by a circle, the radius of which is determined by the number of rains | 


Bennettsville, 1.10; Hampton 1.10, on the 25th. Least daily rainfall, inap- 
preciable, at several stations, on the Ist. Average number of rainy days, 5.4. 


The ‘‘ Tennessee State Board of Health Bulletin,” under the 


direction of J. D. Plunkett, M. D., President of the State 


Board of Health (the weather report is prepared by H. ©. Bate, 
Director of the State Meteorological Service) : 


The principal features for April were the high winds which prevailed at in- 
tervals during the month, severe thunder-storms, and the very smal] amount 
of rainfall during the first part of the month. 

The mean temperature was 59°.13, slightly above the mean of the month for 
the past five years. The highest recorded was 93°, on the 8th, and was the high- 
est reported in April during the past five years. The lowest was 21°, on the 
5th, and was very near the mean minimum for the period above mentioned. 

The mean precipitation was 2.86 inches, the least for April during the past 
five years, except in 1885, when the mean was 2.75 inches, much below the 
normal for Aped. The amount was greatest in the eastern division, which re- 
ceived an average of nearly four inches; the middle division receiving an 
average of nearly two and a half inches, and the western division but little 
over two inches. 

The rainfall was heaviest in the extreme northeastern portion of the state ; 
the greatest being 5.76 inches, reported at Rogersville. The day of the great- 
est rainfall was the 22d, when the fall was very heavy in the eastern division, 
particularly in the southwestern portion ; Parksville reporting 2.47 inches, and 
Chattanooga 2.36 inches, the greatest local daily falls reported. Most of the 
rains, however, were light, and only a few were general, notably on the 4th, 
7th, 17th, 18th, 22d, and 27th. From the 17th to the 28th, inclusive, rains 
were frequent, but mostly light and local. There were twelve days on which 
no rain was reported. There was no snowfall reported during the month. 

There were two cold-wave warnings received and distributed: 3d-5th and 
28d—24th ; the predictions of both being fully verified. 

Dews were reported on about ten days darin the month. Although dry 
during the early part of the month, the frequent showers during the latter por- 
tion had a very beneficial effect on vegetation, which advanced rapidly toward 
perfection. 

Summary. 

Mean temperature, 59°.13; highest temperature, 93°, on the 8th, at Dyers- 
burg; lowest temperature, 21°, on the 5th, at Andersonville; range of tem- 
perature, 72°; monthly mean range of temperature, 56° ; poms monthly 
range of temperature, 66°, at Andersonville and Hohenwald; least monthly 
range of temperature, 44°, at Covington; mean daily range of temperature, 
21°.6; greatest daily range of temperature, 44°, on the 2d, at Hohenwald ; 
least daily range of temperature, 3°, on the 17th, at Rogersville, on the 18th, at 
Covington, and on the 27th, at Florence Station and Vernon; mean of maxi- 
mum temperatures, 87°.13; mean of minimum temperatures, 30°.83. 

Mean depth of rainfall, 2.86 inches ; mean daily rainfall, 0.095 inch ; day of 
greatest rainfall, 22d. 

Average number of days on which rain or snow fell, 7.3; average number 
of clear days, 16.8; average number of fair days, 8.1; average number of 
cloudy days, 5.1. 

Days without rainfall, Ist, 2d, 3d, 5th, 6th, 9th to 14th, 30th. 

Warmest day, 13th; coldest days, Ist and 15th. 

Prevailing wind, southwest. 


EXTRACTS. 


| preceded by calms—one rain being equal to one-fourth of an inch. The scale 


used in the construction of the diagram is limited, owing to the reduced scale 
of the map. It should be remembered that these diagrams do not represent 
directly the actual amount of rainfall at any station, but they show the fre- 
quency of rains occurring at any station, and therefore the dimensions indi- 
cate indirectly the amount of the rainfall, as will be seen on examining the 
diagrams on the chart showing the regions of greatest and least rainfall. In 
the eastern portion of the United States the greatest number of rains are pre- 
ceded by winds in the southeast quadrant. Some exceptions to this rule 
probably due to local cause, will be observed in the Lake region. At severa 
of the Rocky Mountain stations the greatest number of rains are preceded by 
northerly winds, while the wind chart shows that the prevailing winds in this 
region are southerly. Over the —— regions and on the Pacific coast the 
rain-winds are southerly—generally from south to west. 

Chart number viii shows the relative frequency of winds at the several sta- 
tions of the Signal Service for the month of April from the opening of obser- 
vation to 1886. The diagrams are constructed in a manner similar to that 
used in the construction of those on chart number vii, except that the scale 
used was one-fortieth of an inch for one wind. For example, the data for 
Lynchburg, Va., during April for a period of fifteen years are as follows: 


N. NE.| BE. | SW.| W. NW. Calm. 


57 189 


Number of times the wind blew... 35 | 224 183 
Normal based on fifteen years’ 


141 | 
2.3 14.9 


me 
195 233 
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the Signal Service were incomplete, as they generally represented only quad- 
rants, each quadrant being determined by the greatest or least number of 
rains occurring in each during the time covered by the observations. This 
method of representing the rain-winds was incomplete, as winds blowing from 
one-half of the circle are, of necessity, seaieted, and I have, therefore, pre- 
pared a series of charts, one for each month, which indicate for each station 
the frequency of rain from any direction for the month, and also the relative 
frequency of rain from the several directions of wind observed. 

Charts number vii and viii were prepared for use in the Indications Room, 
where a graphic representation of data is necessary, and it is believed that they 
will be found of value in the preparation of the current weather predictions of 
the service. 


DROUGHTS IN KANSAS AND TEXAS AND SECULAR VARIATION IN RAINFALL, 
[Prepared by Junior Prof. H. A. Hazen, Signal Service.) 

From month to month for more than a year reports have come in of a great 
lack of rain and consequent drought in Kansas and Texas. In some instances 
fears have been expressed lest there has been entered upon a period of more 
or less permanent diminution in rainfall for this region. A careful investigation 
of this question was ordered by the Chief Signal Officer of the Army, and has 
resulted as follows: 

The subject has already received attention at the hands of C. A. Schott, who 
decided in 1876 that up to that time there had been a slow and steady increase 
of precipitation since the earliest authentic records, which go back to about 
1837. He also thought that probably the maximum or turning point had been 
reached and that there would be some diminution from that time on. 

In 1883 an investigation of this question by the present writer showed a 
diminution of precipitation in 1879, but a marked increase for the three suc- 
ceeding years. In the fifth biennial report of the Kansas State Board of Agri- 
riculture, p. 176, there is a paper entitled ‘‘ Studies of rainfall in Kansas, as 
affecting climate,” in which the writer, after a discussion of observations at 
Fort Leavenworth since 1837, and at Lawrence and Manhattan for shorter 
yeriods, says: *‘ Extremes follow each other in regular sequence. We have 

ad no more than two or three dry or wet years in succession. * * * We 
may fairly claim that Kansas climate is becoming more and more favorable. 
We may expect in the future, as in the past, wet seasons and dry seasons. We 
find often that these alternate year by year, and if the change is not annual, 
we have two, three, or four years of excessive rains followed by an_equal 
period when the rainfall is below the average.’’ A writer in the Coast Review 
thinks that a more or less severe drought occurs every seven years in the Mis- 
souri Valley. He notes a severe drought in 1860, a mild one in 1867, a severe 
one in 1874, and one less severe in 1881. A comparison of the precipitation 
for these years with the average for all the years x ae that it was less. We 
may conclude that, in general, a marked deficiency in precipitation in any year 
has a tendency to drought, though this is varied ool by the distribution of 
rain and the temperature. A less fall in winter does not affect the crops if an 
average amount falls during the growing season. 

On a comparison of the rainfall during the growing season of 1886, for Kan- 
sas and Texas, we find a marked deficiency. The rainfall for this year shows 
the following deficiencies: Omaha, —13 inches; Leavenworth, —12 inches; 
Dodge City, —2 inches; Fort Sill, —12 inches; Fort Davis, —6 inches; Gal- 
veston, —9 inches. It will be understood that the deficiency of 2 inches at 
Dodge City means more than the same would at Leavenworth, as the total 

recipitation is only about half at the former, as compared with the latter. 

nstances of as small a precipitation at Leavenworth back to 1837, are as fol- 
lows: 1864, —19 inches ; 1860, —15 inches; 1847, —14 inches; 18438, —19 
inches. Taking the mean of each five years we find the following values and 
deficit or excess : 


} Defect or Defect or 
Pentacle. | Mea excess. Pentacle. | Mean. | excess. 

| Inches. Inches. 

38.83 

38.66 -14 

41.11 5.59 

35.58 1.06 


It should be noted that the period of observation is not sufficient to enable 
a perfectly satisfactory deduction, but it is plain that there has been a marked 
increase in precipitation during the last twenty years. The apparent falling 
off in the last five years is not unexpected, and does not indicate a perma- 
nent diminution, as it is mostly due to the small amount in 1886, and there 
have been four annual records previously, with a greater falling off than in 
1886. We may conclude that the scarcity of rainfall in 1886 is not unprece- 
dented, and that from past observations there is no proof of a permanent 
dimination in precipitation. Many more years’ observations will be needed 
to establish a marked secular variation. 
We may consider that opening up the land to tillage, planting trees, and 
eneral covering of pa square miles with vegetation that were formerly 
een wastes, has a tendency to retain the moisture from the clouds and this 
in turn renders the air slightly more humid, so that there has been an actual 
increase in the rainfall, and so long as these favoring influences continue there 
is no danger of a relapse to former conditions. A diminution for one or two 


4 


The rain and dry wind charts and data relative thereto previously issued by years will be followed by an. increase, and the average precipitation will con- 


tinue or increase. 

A proof of the general increase of moisture in the soil is given in the biennial 
report quoted above, in fact that, notwithstanding the increase of springs empty- 
ing into the water courses, there seems to be a tendency to a less flow of water 
in the streams. This seems to show a retention of moisture in the soil and a 
consequent increase of springs. 

While this investigation applies more particularly to the eastern part of 
Kansas, because we — no long series of records either in western Kansas or 
Texas, yet from a comparison of rainfall records during the past fifteen years, 
we find that the fluctuations in these regions do not materially differ from 
those in the region here considered. The same principles here enunciated 
apply to Texas, except as modified by a less cultivation of the soil and a less 
covering of the surface by vegetation. Farmers in these regions need fear no 
permanent change in the climate for the present at least. 

It is to be hoped that increased accuracy in observation and a larger num- 
ber of observers reporting rainfall, clouds, and humidity will be had so that 
in the near fiiture we may have a still better basis for deductions regarding 
these very important elements. There should be intelligent voluntary observers 
in every county reporting to each state weather service. 


COMPARISONS OF SIGNAL SERVICE BAROMETERS WITH STANDARD BAROMETERS IN 
EUROPE AND THE UNITED STATES, 


[Abstract from report by Junior Prof. F. Waxpo, Signal Service] 


Comparisons of various standard barometers in Europe and the United 
States were made by Junior Prof. F. Waldo, of the Signal Service, and others, 
in the years 1882-1883, by means of pertable barometers. The results of these 
and some subsequent barometer comparisons are given here. 

The portable Lavemnatees used were syphon-barometers, of the form known 
as the Wild control-barometer, made by Fuess, of Berlin. The inside diam- 
eter of tube is 11 mm. The scales are graduated to millimeters on continuous 
brass, and are silvered. The mercury in open end of syphon is adjustable, by 
means of a screw at the bottom of the instrument, to the lower edge of an 
index which is movable. The lower edge of the index is made to coincide 
nearly with the zero of the scale graduation. 

The lower indices of F. 141 and 152 were by accident slightly changed just 
before the comparisons at Kew. After the change the difference between 
Cent. Obs. Nor. and F. 141 is taken as —0.25 mm. instead of —0.30, which it 
was before, and the difference between Cent. Obs. Nor. and F. 152 as 0.00, 
instead of —0.11 mm. 

Fuess Nos. 141, 150, and 152 were compared, at the Central Physical Ob- 
servatory, Saint Petersburg, Russia, with Browning No. 44, a barometer 
reading on the Fortin principle. The observations were made in August, 
September, and December, 1882, by H. Wild, A. Bellikow, M. Ne Bete a, 
Ed Stelling, and B. Stresnewsky. Fuess No. 132 was compared with Brown- 
ing No. 44 June, 12, 18, 14, and 15, 1883, by Ed. Stelling and F. Waldo. 
The correction of Browning No. 44 to reduce to Wild’s normal barometer at 
the Central Observatory was known. The term normal applied to a barom- 
eter indicates its sources of errors have been investigated and allowed for in 
its readings. This normal barometer was very carefully and thoroughly 
investigated by Wild. It is a syphon tube of over one inch internal diameter. 
The graduation corections and coefficient of expansion of its scale were deter- 
mined. Correction was made for the pressure of any slight amount of air 
the vacuum chamber contained, and for any slight deviation in density of 
the mercury with which it was filled from the density of pure mercury. It is 
observed by a cathetometer with two telescopes. The pointings with microm- 
eter wires are made directly to the tops of the mercurial columns. 

The following are the differences between this normal and the Fuess 


barometers: 
mm, 


—F, 141 =—0.30 
— F. 150 = —0.20 
— F, 152 =—0.11 
— F. 132 = —0.09 


After the changes in the lower indices of F. 141 and F. 152 at Kew the 
standing of these barometers was as follows: 


Cent. Obs. Nor. 


Cent. Obs. Nor. 


mm. 
— F. 141 =—0.25 
— F, 152 =—0.00 


In March, 1883, F. 150 was compared at Berlin with F. 76, the workin 
standard of the Prussian Meteorological Service, by G. Hellman, with the fol- 
lowing result: 


mm, 
F. 76 — F. 150 =—0.14 
Cent. Obs. Nor. —F. 76 =—0.06 


In March, 1888, F. 141, 150, and 152, were compared at Berlin with Fuess 
88, belonging to the Normal Aichungs Kommission, by M. Thiesen and H. F. 
Wiebe. These, with the equation between Fuess 38 and the Fuess Normal, 
also belonging to the Normal Aichungs Kommission, give the following for 
the differences between those barometers and the Clntead OGeorvahend Normal: 


mm, 
€ 


Fuess 88 — F. 141 = —0.28, 
.*. Cent. Obs. Nor. — Fuess 38 = —0.02; 
Fuess 88— F. 150 = —0.14, 
.*. Cent. Obs. Nor. — Fuess 38 = —0.06; 


/ 
‘ 
= 
| 
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Fuess 38 — F. 152 — —0.08, 

*, Cent. Oba. Nor. — Fuess 38 = —0.03; 

Fuess Nor. — Fuess 38 = +0.20, 

.*. Cent. Obs. Nor. — Fuess Nor. — —0.22; 

.*, Cent. Obs. Nor. — Fuess Nor. = —0.26; 

.*. Cent. Obs. Nor. — Fuess Nor. = —0.23; 

April 27, 28, 80, and May 2, 3, 4, 5, 6, 1883, F. 141, 150, 152 were com- 
pared at Vienna with the standard barometer Pistor 279 of the Central Ans- 


talt fir Meteorologie und Erdmagnetismus, by St. Kostlivy, J. M. Pernter, 
and F. Waldo, with the following results: 


mm. 

Pistor 279-— F. 141 = —0.24, 

*, Cent. Obs. Nor. — Pistor 279 = —0.06; 
Pistor 279 — F. 150 = —0.15, 

*, Cent. Obs. Nor. — Pistor 279 = —0.05; 


Pistor 279 — F, 152 = —0.01, 
.*. Cent. Obs. Nor. — Pistor 279 = —0.10. 

June 30, July 2, 3, 1883, at Hamburg, F. 141, 150, 152, 132, were compared 
with Fuess 9 of the Deutsche Seewarte, by A. Sprung and F. Waldo. The 
same barometers were compared at the same place August 9th to 23d, 1883, 
after F. 141 and F. 152 had been taken to Kew and brought back. Another 
series of comparisons of the same barometers was made September 7th, 10th, 
lith, 1883, ake the journey to Paris. In the last two series the lower indices 
of F. 141 and F. 152 were in slightly different positions from what they were 
in the first series, due to change at Kew. The following are the results: 


June-July, 1883. 
mm. 
Fuess 9 — F. 141 = +0.19, 
Obs. Nor. — Fuess 9 = —0.49; 
Fuess 9 — F. 150 = +-0.29, 
Obs. Nor. — Fuess 9 — —0.49; 
Fuess 9 — F. 162 = +-0.35, 
Obs. Nor. — Fuess 9 = —0.46; 
Fuess 9 — 182 — +0.45, 
Obs. Nor. — Fuess 9 = —0.54. 

August,. 1883. 

Fuess 9 — F. 141 = +0. 24, 
Gbs. Nor. — Fuess 9 — —0.49; 
Fuess 9 — F. 150 = +-0.34, 
Obs. Nor. — Fuess 9 = —0.54; 
Fuess 9 — F. 152 = +-0.47, 
Obs. Nor. — Fuess 9 = —0.47; 
Fuess 9 — F. 132 +-0.43, 


Cent. 
*, Cent. 
*, Cent. 


*, Cent. 


*, Cent. 
*, Cent. 


*, Cent. 


*, Cent. Obs. Nor. — Fuess 9 = —0.52. 
September, 1883. 

Fuess 9 — F, 141 = +0.22, 

.*. Cent. Obs. Nor. — Fuess 9 — —0.47; 

Fuess 9 — 150 = +-0.32, 

*, Cent. Obs. Nor. — Fuess 9 = —0.52; 

Fuess 9 — F. 152 = +0.43, 

*. Cent. Obs. Nor. — Fuess 9 = —0.43, 

Fuess 9 — F, 132 = +0.44, 

*, Cent. Obs. Nor. — Fuess 9 — —0.53. 


The mean of these values gives: 
Cent. Obs. Nor. — Fuess 9 = —0. 496. 


In March, 1886, Prof. Neumayer found for the difference between Fuess 9 
and the new normal barometer of the Seewarte by Fuess, 


mm. 
Seewarte Nor. Fuess — Fuess 9 —= —0.454 
.. Cent. Obs. Nor. — Seewarte Nor. Fuess = —0.04 


F. 141 and 152 were compared at Kew Observatory, England, with New- 
man 34 on July 28, 29, 30, 1883, by Mr. Foster and F. Waldo, with the follow- 


ing result: 
mm. 


Newman 34 — F. 141 = —0.08 

Kew Normal — Newman 34 — —0.08 

*, Cent. Obs. Nor. — Kew Normal = —0.09 
Newman 34 — F. 152 = +0.13 

.. Cent. Obs. Nor. — Kew Normal = —0.05 


F. 141 and 152 were compared on August 30, 31, and September 1, 1883, 
at Savres, France, with barometers Fuess 187 and W. II (Turrettini) at the 
International Bureau of Weights and Measures. The equations between W. 
If and Normals I and II of the Bureau are known. The equation for F. 137 
is not known. 

Normal I is of nearly the same construction and is read in the same manner 
as Wild's normal at St. Petersburg. Normal II is also somewhat like 
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an image of a set of coarse cross-wires is formed inside the barometer tube 
and at a distance of about 0.1 mm. above the surface of mercury. The microm- 
eter wire of viewing telescope on cathetometer is read on the direct i 

of the cross wires and on their reflection from the surface of mercury. The 
mean of the two readings is taken as the reading of the top of the column of 
mercury. This method of observing, first used by Marek, is a most satisfactory 
way of observing accurately the position of a mercurial surface in a wide tube. 


mm. 

Fuess 137 — F. 141 = —0.08 

.". Cent. Obs. Nor. — Fuess 137 = —0.17 

Fuess 137 — F. 152 = +0.20 

.*. Cent. Obs. Nor. — Fuess 137 = —0.20 

W II (Turrettini) — F. 141 = —0.19 

Int. Bur. Nor. I— W II = +0.13 

.*. Cent. Obs. Nor. — Int. Bur. Nor. I = —0.19 

W II (Turrettini) — F. 152 = +0.08 

.". Cent. Obs. Nor. — Int. Bur. Nor. I = —0.21 

Int. Bur. Nor. II — W II = +0.10 

.*. Cent. Obs. Nor. — Int. Bur. Nor. II = —0.16 

.*. Cent. Obs. Nor. — Int. Bur. Nor. IIT = —0.18 
September 1, 2, 1883, F. 141 and F. 152 were compared with the standard 
Alvergniat barometer at the Central Meteorological Bureau at Paris, by F. 
Waldo. The equation between the Alvergniat barometer and Regnault’s 
normal barometer, College de France, was known. The following are the 


results : 
Alvergniat — F. 141 =—0.19 
Regnault’s Nor. — Alvergniat = —0.04 
.*. Cent. Obs. Nor. — Regnault’s Nor. = —0.02 
Alvergniat — F. 152 = +-0.05 
.*. Cent. Obs. Nor. — Regnault’s Nor. = —0.01 


September 3, 1883, F. 141 and F. 152 were compared with the standard Fortin 
barometer at the Paris Astronomical Observatory, with the following results. 
The correction of attached thermometer of Fortin was found to be +-0°.3: 

Fortin — F. 141 = —0.39 
.*. Cent. Obs. Nor. — Fortin = +0.14 
Fortin — F. 152 = —0.14 
.*. Cent. Obs. Nor. — Fortin = +0.14 

On dates from Oct. 15 to Oct. 25, 1888, F. 152, 141, and 132 were com- 
pared by F. Waldo and T. Russell at the Signal Office, Washington City, with ba- 
rometers Adie Nos. 1526, 1555, and Green Standard. The same barometers 
and also F. 150 were compared June 7, 9, 10, 11, 1884, by T. Russell and W. 
H. Hammon. The following are the results, no instrumental corrections being 
applied to Green Standard, Adie 1526, or the Fuess barometers : 

October, 1883. 
F. 152 — Green St'd. —0.24 
*. Cent. Obs. Nor. — Green St’d. = —0.24 
F. 141 — Green St’d. = +0.01 
*. Cent. Obs. Nor. — Green St’'d. = —0.24 
F. 132 — Green St'd. = —0.30 
Cent. Obs. Nor. — Green St’d. = —0.39 

June, 1884. 

F. 152 — Green St’d. = —0.38 
*, Cent. Obs. Nor. — Green St'd. = —0.38 
F. 141 — Green St’'d. = —0.10 
*. Cent. Obs. Nor. — Green St'd. = —0.35 
F. 132 — Green St'd. = —0.27 
Cent. Obs. Nor. — Green St'd. —0.36 
F. 150 — Green St'’d. = —0.19 
*, Cent. Obs. Nor. — Green St'd. = —0.39 


The means of these give : 
min. 


F. Waldo, October, 1883, Cent. Obs. Nor. — Green St’d. —= —0.29 

T. Russell, June, 1884, Cent. Obs. Nor. — Green St’d. = —0.37 
Whenever Green Standard is used a correction of —0.004 in., equal to —0.10 
mm. is applied to its readings. This is the amount by which the 30-inch mark 
of scale is less in distance than thirty inches above the ivory point in cistern. 
The difference then between pressures assigned by Cent. Obs. Nor. and Green 
Standard is —0.19 mm. according to F. Waldo, and —0.27 according to T. 

Russell, the Cent. Obs. Nor. being lower. 


October, 1883. 
mm. 
F. 152— Adie 1526 = —0.06 
*, Cent. Obs. Nor. — Adie 1526 — —0.06 


F. 141 — Adie 1526 — +-0.18 
*, Cent. Obs. Nor. — Adie 1526 = —0.07 


June, 1884. 
F. 152 — Adie 1526 = —0.25 


Wild's, but is read differently. 


A collimating telescope is so arranged that 


.*. Cent. Obs. Nor. — Adie 1526 = —0.25 


bad 
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F. 141 — Adie 1526 = +0.03 St. Petersburg Cent. Obs. Nor. — Washington, Sig. Ser. St’d Adie 
Cent. Obs. Nor. — Adie 1526 = —0.22 1526, +0.05 
} — Adie 1526 = —0. mm. applied; Russe =—0 29 
F. 160 — Adie 1526 = —0.08 with correction of 40.06 mm. 
No Adi 1498 = 098 Waldo = —0.37 
Vent, NOF. 1088 — Washington, Sig. Ser. Adie 1555, 
The means of these give : with correction of +0.05 mm. 
mm. applied ; Russell =—0.39 
F. Waldo, October, 1883, Cent. Obs. Nor. — Adie 1526 = —0.06 sé — New Haven, Yale Obs., Green —=—0O.02 
T. Russell, June, 1884, Cent. Obs. Nor. — Adie 1526 = —0.24 6 — New Haven, Green 2725, Panama 
The barometer Adie 1526, with a correction of +0.002 inch, equal to 0.05 3 Canal St'd = —0.16 
mm., was adopted by General Greely as the standard of the Signal Service in — Cambridge, Har. Col. Obs., New- 
March, 1887. This has been practically the Signal Service standard mance +0.19 
since December, 1880. With the correction of +0.002 applied, the difference * — Boston, Sig. Ser. No. 465 = +0.35 
between pressures as assigned by Cent. Obs. Nor. and Adie 1526 is —0.11 mm. - — Boston, Sig. Ser. No. 1707 Oe 
as observed by F. Waldo, and —0.29 as observed by T. Russell, the Cent. — Toronto, Met. Obs., Newman 33, 
Obs. Nor. being lower. These figures do not indicate change in the barometers — of +0.18 — 0.14 
but personal differences in the way of observing. ps —New York, Maritime Exchange, 
October, 1883. Adie 1600 =—0.29 
: mm. “ — Philadelphia, Maritime Exchange, 
F. 152 Adie 1555 = —0.27 = —0.05 


*, Cent. Obs. Nor. — Adie 1555 — —0.27 
F. 182 — Adie 1555 = —0.29 
.*. Cent. Obs. Nor. — Adie 1555 = —0.38 


June, 1884. 

F. 152 — Adie 1555 = —0.33 

*, Cent. Obs. Nor. — Adie 1555 = —0.33 

F. 132 — Adie 1555 = —0.26 

*, Cent. Obs. Nor. — Adie 1555 = —0.35 

F. 141 — Adie 1555 = —0.06 

*, Cent. Obs. Nor. — Adie 1555 = —0.31 

F. 150 — Adie 1555 = —0.19 

.*. Cent. Obs. Nor. — Adie 1555 = —0.39 


The means of these give: 
mm. 


F. Waldo, October, 1883, Cent. Obs. Nor. — Adie 1555 = —0.32 
T. Russell, June, 1884, Cent. Obs. Nor. — Adie 1555 = —0.34 


The barometer Adie 1555 was used with a correction of 40.002 inch, equal 
to +0.05 mm., therefore the difference between Cent. Obs. Nor. and Adie 
1555, asfound by Waldo, was —0.37 mm., and as found by Russell, —0.39 mm. 

This barometer was fitted with a new tube and otherwise altered October, 
1885, so the above correction no longer applies. 

F. 152 was compared at Yale College Observatory, New Haven, with a 
Green barometer and with the new standard of the Panama Canal Survey, 
October 27, 1883, by F. Waldo. At Harvard College Observatory, Cam- 
bridge, F. 152 was x with Newman 68, October 31 and November 1, 
1883, by A. Searle and F. Waldo. 

F. 152 was compared with the barometers 465 and 1707 at the Signal 


Service station, Boston, November 2 and 3, 1883, by O. B. Cole and F. 


Waldo, and with Newman No. 33 at the Canadian Meteorological Observa- | 


tory, Toronto, by C. Carpmael and F. Waldo. 

The same barometer, F. 152, was compared on November 13 and 14, with 
the Signal Service barometer Adie 1600 at the Maritime Exchange, New 
York, by F. Waldo, and with Adie 1712 at the Maritime Exchange, Phila- 
delphia, by Mr. Townsend and F. Waldo. 

F. 141, 152, 150, and 132 were compared with F. 177 and 178 at the Signal 
Office, Washington City, in June, 1884, by T. Russell and W. H. Hammon. 

The adopted results of all the comprrisons are summarized in the following 
table: 
. Table of final adopted results. 

mm. 


— Berlin, Preuss. Stat. Bur. F. 76 = —0.04 


St. Petersburg Cent. Obs. Nor. 
— Berlin, Nor. Aich. Kom. F. 38 = —0.05 


es — Berlin, Nor. Aich. Kom. F. Nor. = —0.25 
66 — Vienna, Cent. Anst. Pistor 279 = —0.08 
oe — Hamburg, Seewarte, F. 9 =—0.50 
— Hamburg, Seewarte, Fuess Nor. —0.04 
ne — Kew, Normal =—0.10 
” — Paris, Int. Bur. F. 137 =—0.18 
“6 — Paris, Int. Bur. Nor. I =—=—0.24 
“= — Paris, Int. Bur. Nor. II = —0.20 
— Paris, Regnault’s Nor. College de 

France = —0.05 


“6 — Washington, Sig. Ser. Green St’d, 
with correction of — 0.10 mm. 
applied; Waldo 

_ Washington, Sig. Ser. Green St'd, 
with correction of — 0.10 mm. 
applied ; Russell = —0.27 

Sig. Ser. St'd Adie 

1526, with correction of +0.05 

mm. applied; Waldo =—?0.11 


=—0.19 


| 

Adie 1712 
In these comparisons of barometers no account was taken of any slight 
| variations there might be in the height of meniscus in open end of the Fuess 
syphon barometers. The capillary action of the glass on the surface of the 
| mercury will vary a little from time to time with the height of meniscus, de- 
| pending On the cleanness of the glass. During the time of the comparisons 
this action was assumed to be constant. 

The corrections of the Fuess barometers used in the Table of Final Results to 
reduce to the Central Obs. Nor. at St. Petersburg are given below, and also 
the positions of their lower indices as determined in Ten, 1884, and July, 
1886. The corrections of F. 177 and F. 178 are the corrections determined 
from comparisons with F. 141, 150, 152, and 132 after they had reached 
Washington City: 


mm. 


F. 141 — 0.25, lower index exactly at zero of graduation. 
F. 150 — 0.20, lower index 0.14 mm. above zero of graduation. 
F. 152 — 0.00, lower index 0.01 mm. below zero of graduation. 
F. 182 — 0.09, lower index exactly at zero of graduation. 


. 177 —0.11, lower index exactly at zero of graduation. 
. 178— 0.11, lower index 0.08 mm. below zero of graduation. 


ATMOSPHERIC ELECTRICITY, 
[Translated by Sergeant ALex. McApie, Signal Corps. ] 
The following is from a long and important article by Prof. 
F. Exner, ‘‘ Ueber die Ursache und die Gesetze der atmos- 


_pharischen Electricitat.” Repertorium der Physik, xxii Band. 
| Heff 7-8, 1886.”” Only that portion bearing on the relation of 
atmospheric electricity to meteorology is here given, and in an 


‘abridged form : 

Peltier’s theory, in which the earth is considered simply as an electrified 
ball, isolated in space, and causing by induction a charged atmosphere, is con- 
|sidered by the author as the theory best in accord with all the experimental 
| determinations thus far made. 
| Of the three different agencies for getting the electrification of the air, viz., 
| by flame, water dropping, and the burning match, the first named, according 
‘to Pellat, is the most, and the match the least, efficient of collectors. 
| All the different observations seem to agree in this, that in ordinary fine 
| weather the potential of the air is positive compared with that of the earth. 
| The condition of cloudiness has a marked effect upon the values of the poten- 
‘tial, and especially when thick cumuli clouds are in proximity of the ohne of 
| observation, variations and occasional negative ae! se are likely to occur, 
| Franklin, Becearia, Le Monnier, Cavallo, Saussure, and their contemporaries, 

agree in this. Negative values, as a rule, occur during stormy weather. 
Quetelet, observing for four years, found only twenty-three instances of nega- 
tive electricity, and these always during stormy or rainy weather. Birt, in 
| five years, had 14,515 cases of positive and only 665 cases of negative elec- 
| tricity, and these last, as arule, at times of rapid cloud-formation. Results of 
'a like nature were obtained by Lamont at Munich, by Dellmann at Kreuz- 
nach, and Palmieri at Naples. F. Duprez found, on an average, twenty-three 
| cases of positive to one negative indication, and the latter generally during 
|thunder-storms. Everett, from observations in Nova Scotia, obtained simi- 
lar results. Exner’s own experience has been, that in normal weathcr, omit- 
ting local influence, negative electricity is very rare. Dellmann gives as a law, 
based upon twenty years’ experience, that ‘‘the atmospheric electricity at a 
place is, as a rule, of one sign.’’ This important fact has also been com- 
| mented upon by Wislicenus, at Saint Louis, Mo., and elsewhere. Not only 
‘above the earth surface, but also above the sea surface, is the air in its nor- 
| mal condition positively electrified. 

| In general, the observations referred to above have shown that the difference 
| between the potentials of the air and the ground increases with height. Bec- 


| caria noticed that the god his collecting apparatus the greater the indications. 
| Lamanon and Mongez 


ound always a strong positive indication on the Peak 


/ 
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of Teneriffe. Saussure gives numerous similar instances, and suggests the 
desirability of recording with each observation, not the absolute height above 
the level of the sea, but the relative height of the place of observation above 
its surroundings. 

With regard to the yearly period, all the various observations seem to agree 
in this, that the average electrification of winter is always stronger than that of 
summer, while daring spring and autumn a mean value prevails. This relation 
ix confirmed by Quetelet from five years’ continuous observations at Brussels, 
which give a maximeam in January and a minimum in June or July. The 
same relation of yearly maxima and minima is shown in the observations at 
Kew, at Naples, at Windsor, and at Saint Louis. The ratio of the values of 
winter and summer at Brussels is about 13 to 1, and at Saint Louis about 5 to 
1. The cause of this difference is, in some way, connected with the amount of 
water vapor in the atmosphere, 

With regard to the daily period, Saussure, Schiibler, Crosse, Quetelet, Dell- 
mann, Secchi, Wislicenus, W. Thomson, Everett, F. Denza, Roiti, and Pal- 
mieri agree as to the existence of two daily maxima and minima. Most of 
these tend to prove the existence of a strong maximum about the time of sun- 
set, or shortly after, and a maximum about noon. Two maxima of less degree, 
and more or less ancertainty, are shown in the morning hours, and two feeble 
minima during the night. On the other hand, Mascart found at Paris but one 
maximum and minimum, which perhaps may be accounted for by the influences 
of the surrounding great city, and although observations made at Lisbon during 
1477-78 show bat one maximum and minimum, yet we may safely say that, in 
general, there are two maxima and minima daily. 

Saussure, Schtibler, and Crosse have all advanced the statement that a heavy 
formation of dew is always accompanied by a maximum, and that the chief 
maximum occurs at the time of sunset and a secondary one at sunrise, while 
the chief minimum always occurs at the time of the greatest heat of the day. 
Quetelet also came to the conclusion that the daily variation was inversely as 
the temperature. Dellman found that the daily maximum occurred about the 
time of minimum temperature and the minimum electricity with the maximum 
temperature. There is also some connection between the electrification and 
the humidity of the air. At times of prolonged dryness the values are less 
variable than at times of rapid moisture changes; and, in general, we may say 
the electrification of the air varies inversely as the temperature and humidity 
of the air. 

With regard to the geographical position of the place of observation, and its 
possible intlaence on the indications, we know only that stations near together, 
omitting local influences, will give comparable results. 

It has been known for some time that with fog or haze generally a strong 
positive charge was noted, and it is characteristically so with fogs that appear 
early in the morning and which, in lifting, foretell a clear, fine ay This has 
been often noted, and is mentioned by Beccaria, Ronayne, Henley, Volta, 
Saussure, Crosse, Schiibler, Everett, Wislicenus, and was particularly studied 
by Dellman. This may be due to the accumulation of positive electricity by 
the fall in temperature and increase in the fog particles. 


We next come to the question of the influence exerted on the electricity of 
the air by the formation of clouds and the occurrence of rain. The experience 
of all observers is that the rain drops are negatively electrified. Positive rains 
occur but seldom, and then fern during winter or when the precipitation 
occurs as snow from high, cold regions. Everett and Lephay, and some mod- 
ern observers, have found that hail and rain were parton negatively electri- 
fied, and the more sudden and heavy the rain, the stronger the electrification. 
The clouds and vapor in the air appear to be negatively electrified as well as 
the rain. This is important, inasmuch as it shows that the cause of the nega- 
tive electrification is not to be sought in the friction of the falling drops with 
the air. Palmieri and Quetelet found that |! cloud masses are electrified 
negatively in their centre, but itively electrified at the edges. As a rule, 
the clearer and colder the weather, the greater the electrification. 

FOG PREDICTIONS FOR THE BANKS OF NEWFOUNDLAND. 
(By Sergeant E. B. Garrrott, Signal 

With the solution in recent years of many of the problems of meteorology 
the science has assumed a prominence proportional to the practical value of 
the discoveries made. Prominent among subjects which have more latterly re- 
ceived special consideration is ocean meteorology, more particularly as relates 
to North Atlantic storms, ice, and fog. As regards the storms which traverse, 
or have their origin over, the ocean, the general laws attending their develop- 
ment and movement have been fairly eal Gctaruined. and valuable informa- 
tion and forecasts are furnished for the benefit of foreign and domestic mari- 
time interests. It has also been found possible to furnish information relative 
to the location and movement of ice-fields in the vicinity of the Banks of New- 
foundland. Not the least valuable, in probable results, have been the investi- 
gations made in connection with fog, as encountered in the trans-Atlantic 
routes. Observations made during the past six months, with special reference 
to the denser fog formations over the Banks of Newfoundland, show that these 
conditions, in every instance reported, have been observed within areas of low 
barometric pressure, and, as a rule, in the eastern quadrants, considerably in 
advance of the centres of the depression. The fact that storms move eastward 
from the North American continent has been established, and it is possible to 
calculate their rate of progression. It has been shown by observation that the 
conditions favorable for the development of fog over the Banks accompany the 
the shift of wind to southerly with the approach of cyclonic areas, whereby the 
warm air of more southern latitudes is drawn in contact with the ice-fields and 
cold Arctic currents. This shift of wind precedes the arrival in these longitudes 
of the centres of low barometer areas of average strength from one to two 
days. This period, considered with the time occupied by storm-centres in 
reaching the coast after having been located over the North American conti- 
nent, allows a considerable margin of time for forecasting the probable pres- 
ence of fog over the Banks. The average time occupied by trans-Atlantic 
steamers between the port of New York and the fiftieth meridian is from three 
to four days, and it is not unreasonable to anticipate, for the near future, the 
forecasting of fog in the trans-Atlantic routes, not only for cabling, but for the 
| benefit of outward-bound steamers. 
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Table showing the dates of the last snowfall at stations of the Signal Service, 
1885—"86, 


Stations 
established 


1874-'75. 


Districts and stations 


| 1873-'74 1876~'77. | 
New England 
Bast port, Me... Apr. 21 | May 12 Apr. 12 
Portland, Me...... Apr. 1 | Apr. 19 Apr. 12) 
Mount Washington, ' a | a a | 
Boston, Maas... . Nov. t, 870) Apr. 28 Apr. 19 | May 5 Apr. 12) 
New Haven, Conn Dec. 10, 1872) Apr. 28 Apr. 19 | May Mar. 28 
New London, Jam, 10, 1871) Apr. Apr. 19 | May Apr. at 
Middle Athantic states. 

Albany, N. ¥ . Dec. 22, 1873) Apr. 29 Apr. 18 | Apr. 30 Mar. 28 
New York City......... . Nov. 1, 1870, Apr. a9 | Apr. 24 | Mar. 25 Mar. 28 
Philadelphia, Pa ......... Jan. 1, 1871 Apr. a9 Apr. 1 Mar. 24 Mar. 28 
Atlantic O8ty, Doe. 10, 1873) Apr. a9 Apr. 1 Mar. 20 Mar. 28 
Barnegat Oly, 873 Apr. 29 13 | Mar. 20 Mar. 28 
Cape Bay, 19 | Mar. 20 Mar. 28 
Randy Hook, 4 | Apr. 18 Mar. 30 
13 Mar 30 Mar. 25 
Washington City 1 Mar. 30 Mar. 28 
Cape Heary, Va 7 Feb. 4 Mar. 16 
Chincoteague, Va. © 
Lynchburg, Va. ....... Mar. 20 Apr 
Norfolk, Va Jan. t, 1871 Apr. Mar. 20 Mar. 13 | 


South ‘states, 


ICAL TABLES. 


east of the Rocky Mountains, for each winter from 1873-'74 to the winter of 


Charlotte, N. 
Cape Hatteras an: 


Kitty Hawk, N. ¢ 


Wilmington, N.C. Jan. t871 e 
Charleston, &. . Jan. §, 1871 
MOV. 2, 1870) Feb. 8 Mar. 19 Jan. 1 


inclusive. 
Winter of— 
| 
1877-'78. | 1878-"79. | 1879-"8o. | 1880-"81. | 1381-82.  1882~"83. | 1883-"84. | 1884-85 1885-86 
| | | 
| Apr. 7 Apr. 19/| Apr. 17. Apr. 16| May 15 | May May May Mar. 2 
Apr. Apr. 19 | Apr. Apr. 16/| May | Apr. May to May 2/| Apr. 

a | a a a a a May 30 a =. 
Mar. 25 Apr. 19 | Apr. 24 Apr. 14 | Apr. 10 | Apr. 24 Apr. Apr. 2) Apr. 8 
Mar. 19 | Apr. 11 | Mar. 30 Apr Mar. 29 Apr. 
Mar. 17 Apr. 19| May 1 Apr. 12/| May 9/ Apr. 29/ Apr. r Apr. 11 | Apr. § 
May 15 | Apr. 19| May Apr. Apr. Apr. 29 | Apr. 3/| Mar. 29 Apr. 

Apr. 5) Apr. 19| May 1 Apr. 13/ May 1 Apr. 23| Apr. 5| May 1 Apr. 8 
Mar. 25 | Mar. Apr. 7 Mar. 31 | Apr. ir | Apr. 29 | Apr. Apr. 29 Apr. 
Apr. 24 Apr. Apr. 12 Apr. Apr. ro | Mar. go | Apr. 9 | Apr. 15 | Apr. 4 
Feb. 26 Feb. 20| Mar. 19 Apr. 6/ Mar. 22/ Apr. Apr. 7/| Apr. 11 | Feb. 4 
Feb. Apr. Mar. 22 Mar. 31 | Apr. 10 | Apr. Apr. 9 | Apr. 29 
Feb. 26 Mar. 29 | Mar. 28 Mar. 31 | Mar. 16 Mar. 31 | Mar. 
Mar. 25 Mar. 17 Mar. Apr. Mar. Apr. 29 | Mar Apr. It | Apr. 
Feb. 15 Apr. Mar. 29 Apr. 4/ Apr. tr | Mar. 31 | Apr. Apr. Mar 
Feb. 1 Feb. 19 | Mar. 12 Apr. 4/ Apr. 23 Apr. 1/| Apr. 9/ Apr. 11 Mar. 12 
Jan. 1 Feb. 20 | Feb. 10 Apr. 4| Jan. 4 Jan. 16/ Feb. 23 | Apr. 10/| Mar. 8 
APT. | Mar. 18 | Apr. Apr 9/| Mar. 22/ Mar. 10 
Jan. 31 Feb. 17 | Mar. 12 Mar. 30/ Mar. 15 | Apr. Apr. 9 Apr. 13 Apr. 
Jan. 8 Feb. Jan. 13° Mar. 31 | Mar. 12 Mar. 23 | Mar. Apr. Mar 

Feb. 14 | Feb. 2 Apr. Jan. 3t | Mar. Mar. 1 Mar. 23 | Mar. 10 

. 27 Feb. Jan. 19 Jan. 24 Mar, 22 Jan. 17/| Mar. 23 | Feb. 4 

. Feb. Mar. Feb. 23| Jan. 4) Mar. 22| Jan. 17| Mar. 23. Feb, 4 

Jan. 25| Jan. Mar. 22 Jan. 17/| Mar. 23 Feb. 4 

e Jan. 24 e Jan. § e 
Feb. 3 Jan. 19/| Nov. 20 Jan. 24 | Jan. jo | Mar. 22/| Jan. Mar. 23 Feb. 28 

e e Jan. 30 e e Feb. 4 
Jan, 8) Feb. 17 | Mar. Jan. 14 | Jan. Jan. Jan. Mar. 23 Feb. 27 

e e e e e | Jan. 9 

e e e e e e e e 


3 
" 
ad 
‘ 
Hatteras, N. Sept. 1, 1874 | Mar. 22 Dec. 1 
_ Jan. 1§, 1875 a Apr. 18 | Feb 2 Mar. 18 
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Table showing the dates of the last + snowfall at stations of the Signal Service, be, —Continued. 


Winter of — 
Stations 
Districts and stations. established. 
1873-"74. | 1874-"75. | 1875-'76. | 1876-'77.| 1877-'78. 1878-'79. | 1879-"Bo. 1880-"B1. 1881-"82. 1882-83. 1883-"84. 1884~'85, | 1885-'S6. 
Florida Peninsula, | | } 
Key West, Fla .........- NOV. I, 1870 e e e | e e e e e e | e 
Eastern states.” 
Atlanta, Ga. Dec. 27 | Feb. 2 Mar. 29 Jan. go Jan. 9 Mar. 2 Mar. 18/ Feb. 27 
Pensacola, Fia . e e e e 
Mobile, Ala ............00-+ | e e Jan. 4 e Jan. 24 e Jan. 9 e e © 
Montgomer Ais... e Dec. 31 e |} Jan. 1) e Jan. 5 e Jan. 24 Jan. 9 Jan. 24 Feb. 12 Jan. 9 
Vicksburg, Miss b 7| Mar. 20/ Jan. Feb. 10 Jan. Feb. 2 Jan. 10 e Jan. Feb. 12 e 
New Orleans, La e e e | Jan. Dec. 20 Jan. § Jan. 24 Dec. 25 e | 


Western Gulf states. 
Shreveport, 
Fort Smith, Ark. . 
Little Rock, Ark 


Jan, 20 Jan. 29 Jan. 20 Jan. 7 Feb. 21 | Jan, 3 
Mar. 21 Jan, 30 Feb. 17 Feb. 27. Feb. 16 | Apr. § 


Galveston, Tex....... Jan. 23 e Jan. 12 
Indianola, Tex.... Jan. 24 Feb. 18 Jan. 12 
Palestine, Tex./...... Jan. 9 e Feb. 17. Feb. 29 Feb. 13° Jan. 23 
San Antonio, Tex e Feb. Mar. 14 Jan. 9 e d Jan. 13 
Rio Grande | | 
Brownsville, Tex.. AUG: 25, 1875 ove e e | Dec, 25 Dec. 31 ° 
Rio Grande City, May 26, 1875 conten e | e e e | e e e e e Jan. 12 
Ohio Val ‘and Tennessee. | 
Chattanooga, Tenn.............--+....-... Jan. 8, 1879 = wee) Feb. 16 | Apr. Apr. 4 Jan. 31 Mar. 2t Mar. Mar. 18 | Apr 


8 4 
Knoxville, Tenn Jan. 1, 1871 Apr. 29 Mar. Mar. 28 Mar. g | Feb. 11 | Feb. 18 | Feb. 3 Apr. 5 Feb. 4 Mar. 2t Apr. 9 
Memphis, Tenn ...... Feb. 28, 1871 Apr. | Mar. 7/ Mar. 19 | Mar. 25 | Feb. 3 Feb. Feb. Mar. 19 Jan. 31 Mar. 21 | Mar. 4 Mar. 
3 
3 ° 


>> 
w 


Nashville, Tenn ......... Nov. 1,1870 Feb. 25 Mar. 22 | Mar. 28 Mar. | Feb. Mar. 15 ‘Feb. Apr. 4) Feb. 21 Mar, 21 | Mar. 
Louisville, Ky ...... ..... 1871 Jan. 7) Feb. 25 | Feb 15 | Feb. 14 Feb. 10 Feb. Feb. Feb. 28 Feb. 21 Apr. 1 Apr. 1 
Indianapolis, Ind.............0.....++..--- Feb. to, 1871 Feb. 13 Apr. 17 Mar. "38 Apr. 30 Feb. 25 “Mar. 20 Mar. 25 Apr. 4) Apr. 11 Apr. 22. Apr. 9 
Cincinnati, Nov. 1, 1870' Apr. 9g Apr. Mar. 28 | May 1 Mar. 24 Mar. 19 Mar. 25 Apr. 15 Apr. 10 May 22 Apr. 8 Mar. 28 | Apr. 
Columbus, Ohio... July 1, 1878 | « Apr. 3 Mar. 15 Apr. Apr. 10 May 2t Apr. 9 

Pittsburg, Pa Nov. 1, 1870 Apr. 23 “May 2 Apr. 30 | “May | Mar. 25. Apr. Apr. Apr. Apr. 15 Apr. 24 Apr. 9 | May to | Apr. 


Lower takes. | 
Buffalo, N. ¥.. NOV, 1, 1870 Apr. 26 Apr. 17 | Apr. Apr. 5 Mar. 25 May May 1 Apr. 13 May 2 Apr. 28 Apr. May 9/| Apr. 
Oswego, N. May 2 May Apr. 30 Apr. 21 Mar. 20 Apr. Apr. 30 Apr. 13. Apr. 11 Apr. 28 May 16 May 10 Apr 


Rochester, N. Y.. 
Erie, Pa 
Clev eland, “Ohio 

Sandusky, Ohio. 
Toledo, Ohio ........ 
Detroit, Mich 
Upper lakes. 


Apr. 11 May > Apr. ro. Apr. 13° Apr. 12 Apr. 24 Apr. 17. May 9 Apr. 
Apr. May Mar. 30 | May 1 Mar. 24 Apr. 5 Apr. 3> Apr. 13 Apr. Mar. 27. Apr. 8 May Apr. 
Mar. 24 Apr. 20 Apr. ro Apr. 15 Apr. 10 d Apr. 9 May Apr. 

Apr. 30. “May 2 Mar. May Mar. 24 Apr. 15 Apr. 1o Ap. 13 Apr. tr May 21 Apr. 9 May Apr. 
1, 1870 Apr. go May 1 Mar. 30, May Mar. 30 Apr. 4 Apr. Apr. 12 Apr. 10 May 21 Apr. 16 Apr. 14 | Apr. 


7 I 
2 
May May 2/ Apr. 30/ Apr. 5 May 12 May 2/ Apr. 12, Apr. 13° Apr. 12 Apr. 28 May 16 May 10 | Apr. 
5 
2 


Alpena, Mich Sept. ro, 1872 d Apr. 21 Apr. 18 Apr. June 8 June 7 June 3 June 11 May 23 May 2r May May Apr. 
Escanaba, Mich May 24, 13871 Apr. 20| May 5 May 3 May 3 / May 1t2 Apr. 3) Apr. 1 Apr. 5 May 16 Apr. 27 May 2 May 10! Apr. 2 
Grand Haven, Mich....... . May 24, 1371 Apr. | May 1 Mar. 30, May Mar. 30 Apr. 3 Apr. 10, Apr. 13° Apr. 20 Apr. Apr. 16 May 8) Apr. 2 
Marquette, Mich _ ) Apr. 22| May 4 May 4/ Apr. 30 May 11 May 5 Apr. 30 Apr. 29 May 22 May 20 May 2 May to| May 6 
Port Huron, Mich .......02 | Apr. 24 Apr. May 1 Mar. 30 Apr. 5 Apr. 30 Apr. 11 | May 2 May 22 Apr. 6 May Apr. 7 
Chicago, Ill... - Nov. 1,1870 May 27 May 1 | Apr. 14 Mar. 25 Mar. 3o Apr. 2) Apr. 30| Apr. 13 May 23 Apr. 6 Apr. 20 Apr. 14 | Mar. 31 
Milwaukee, Wis... NOV. 1, 1870 Apr. | May 2/ Apr. Apr. 29 Mar. 3: Apr. 2) Apr. Apr. 12. Mar. 22 Apr. Apr. 20. Apr. 14| Apr, I 
Duluth, Minn............... Nov. 1, 1870 Apr. at | May 1| May 3) Apr. Mar. 26 Apr. 2) Apr. 19 | Apr. May 22 May 6 Apr. 27. May 7) Apr. 
Upper Mississippi valley. | 
Saint Paul, Minn .......... Nov. 1, 1870 Apr. 14 Apr. May Apr. 9 | Mar. 31 Apr. 2) Apr. 20 Apr. Mar. Apr. 22 Apr. 9 May 8) Apr. t 
La Crosse, 1872 Apr. 20; May Apr. Apr. 29 May 4 Apr. 2) Apr. 16| Apr. 12. Mar. 21 Apr. 21 Apr. May 9/ Apr. I 
Davenport, Tow ........0.....sc0s00e eos) May 24,1871 Apr. 27. Apr. 16 Mar. 2 Apr. 29 Mar. 30 Apr. 2 Mar. 18 Apr. 12. Mar. 23° Apr. 6 Apr. Apr. 12; Apr. 1. 
Des Moines, Lowa ....... ot BUR. By | ven Mar. 22 | Mar. 18 | Apr. 12. Apr. 10 Apr. 23) Apr. 8 Apr. 9/| Mar. 31 
Dubuque, Lowa .... . July ro, 1873 Apr. 6 May 1 Apr. 2 Apr. 29, Mar. 30 Apr. 2/ Apr. 16 Apr. 12. Mar. 2r Apr. 6 Apr. 8 May 7) Apr. I 
Keokuk, Iowa... . July 16, 1871 Apr. 16 Apr. ro | Mar. 28 Apr. 29 May 1: Mar. 21 | Mar. 16 Apr. 12, Mar. g Apr. 23 Apr. 8 | Apr. 9/ Apr. 3 
June 11,1871 Apr. Mar. 7 Mar. Mar. 8 Feb. 10 Mar. 16 Mar. 13 Apr. 3 Jan, 31 Mar. 23 | Mar. 9 Mar. 25 Mar. 31 
Springfield, Ill 1879 | Apr. 19 | Apr, 12 Apr. 10 Apr. 23 | Apr. 22 Apr. Apr. 3 
Saint Louis, Mo........ Nov. 1, 1870 Mar. “Apr. 12 Mar. 28 | Apr. 29 Feb. 24 “Mar. 16 | Mar, 16 | Apr. 4 Mar. 13° Apr. Apr. 22 Apr. 9| Apr. 4 
fissouri Valley. } | 
Leavenworth, Kans... a —- May 21, 1871 Apr. 7 Apr. 1 Apr. 13. “Apr. 28 Mar. 29 Feb. 25 Mar. 15 Apr. 12 Apr. 11 Mar. 21 Apr. at Mar. 28/) Apr. 3 
Nov. 1, 1870 20 May 2/ Apr. 13/Apr. 29 Mar. Mar. Apr. 19 Apr. 4 Apr. 13 Apr. 6 Apr. 2t Apr. Apr. 29 
Bennett, Fort, Dak.g.....00 Apr. May Apr. 15 | May 6 | 
Yankton, Dak . 8, 2008 | Ape. . 4 Apr. 28 May Mar. 20 Apr. Apr. Apr. 13 Apr. 23 Apr. 9 May Apr. 28 
Extreme nor. orthwest. 
Moorhead, Minn, h.......0.-..csc0e...... Jan. 11,1881 Apr. 6 Apr 29 June 3 Apr. 4 May 10 Apr. 2/)Apr. 25 Apr. 14 May 21 Apr. 15 May 1 May’ 8) Apr. 27 
Saint Vincent, Minn, i... .............. Sept. 5, 1880 Apr. 27 May 4 Apr. 30 June 8 May to May 5 Apr. 25 Apr. 2 May 21 Apr. 30 Apr. May 8 May 1% 
Bismarck, Dak 874 | 29 Apr. 9 Apr. 23| May 1: Apr. 2/Apr. 25 Apr. 11 May 20 Apr. 22 Apr. 8 May Mar. 28 
Buford, Fort, Dak.. eee . ons Mar. 21 Apr. 14 Apr. 10 May 22 Apr. 4 Apr. 30 May 6); May 1 
Northern ‘slope. | 
Benton, Fort, Mont.....cs0s....-. U d Apr. 23/ Apr. 22 Apr. 25 May 5 Apr. 27 Apr. 20; Apr. 3 
Helena, Mont.. .-|May Apr. 27, May 19 May 2 Apr. 27 June May 1:3 
Maginnis, Fort, “Mont... d d May May 13 
Poplar River, Mont. May Bag I 
Shaw, Fort, Mont.. a Apr. 24| May 23|May 20 May t« Apr. 26 May 6/Apr. 28 
Deadwood, Dak .. nes . May May May 17 May 22 May 29 May 12 May w/May 1 
Nov, 1, 1870 May 24 y 31 Apr. 28 Apr. 23|May May 17 May 22 May 28 May 13 May Apr. 28 
North Platte, Sept. 18, 1874 25\ May May 23 Mar. June Apr. 12: May 22 May 2 Apr. it Mar. 27/Apr. 4 
iddle slope. | | 
Denver, Colo NOV. 19, 1871 Apr. 22) Apr. 25| May Apr. 28 Apr. 22|May May 17 May 8 May 29 May 1 May Apr. 19 
Pike's Peak, ( ‘olo .. a, = a a a a a a a a a a a | a 
Dodge City, Kans. eve ...| Sept. 15, 25 Apr. 13 Mar. 23 Feb. 13 Feb. 17 Apr. 7 Apr. 12 Apr. 14 Feb. 24 May 1|/May 7;Apr. 4 
Elliott, Fort, Tex............. Mar, 15 Feb. 8 Feb. 2 Feb. 27 Mar. 24; Apr. 4 
Southern slope. | | 
Sill, Fort, Ind T Tame 23, 1875 | d d Feb, 8 Feb. Mar, 15/| Feb. Mar. 9 Feb. 3 Mar. 7 Feb. 12/;Apr. 4 
Concho, Fort, Tex.j.............. BO, | d Jan. 7 Feb. 6 Mar. 15\Jan. 9 e Feb. 5§ Apr. 20 Feb. 13 
Davis, Fort, | Feb, 6 Mar. Mar. 20 Apr. Mar. 7 Apr. 20 Feb. 13, Mar. 29 
Stoc kton, Fort, Tex Feb. 28 Jan. 6 Jan. 8/Feb. 2 Jan. 9 Feb. 3 e Jan. 23 Feb. 13) d 
a Snow every month. "Station closed December 31, 1885. “¢Station closed October 31, 1885. da No reliable record. eNone fell. Corsicana data used prior to 13882-'83. 


g Station closed November 30, 1885. h Breckenridge data used prior to 1882-83. i Pembina, Dak., data used prior to 1880-"81. jStation closed September 15, 1885. 
Nots.—A table showing the dates of the first snowfall of each winter from 1873-'74 to 1885-'86 inclusive, is published in the MontHty Weatuer Review of September, 1836. 


-| Sept. 3, oe Jan. 16 Mar. 16 | e Dec. 31 | Jan. 3 Jan. 8 | Dec. as 
AU. 
‘ 
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Table of miscellaneous meteorological data for April, 1887—Signal Service observations. 
Atmospheric pressure (in inches Temperature of the air (in degrees Fahrenheit) Js Winds | 
New Pugland 2.1 3.48— 0,06 | 
Eastport 29.84 29.90 oo 30.60 8 29.18 291.41 37.5— 0.5 66.211 44.5 20.5 8 30.345.728.411 5.7 4/72.2 28.7 2.92-— 0.69) 9,242 D | ne 2129 912 
Portiand 29.85 29.94 +.02 30.04 8 29.11 291.53 40.2-— 2 70.210 47.3 21.5 1 4.01662.8 27.1 4.96 2.02 6,311 mw. | 36) 8€. Q10 
Manchester .. conn 41.6— 3-4 79.010 $1.3 18.2 8 30.560,.840.010 5.4 265.0, 29.1 2.54 ~| DW. 31 9 912 
Mount Washington 6,279) 23.54 29.97 30.74 29.03 301.71 19.0— 3.0 42.1 10 8.316 10.650.432.5 § 9.7 160.4 0.27) «a nw, | 9/16) 613117 
Northfield 35-47 0.6 67.810 46.0— 1.0 24.168,840.0 9 6.2 166B.4 25-4 3.37 6,253 46 n 3013) Sitar 
Boston 29.95 oo 90.68 29.13 291.45 43.90 1.1 79.610 §2.4 23.0 6 36.156,629.7 9 7.01662.2, 30.4 2.62— 1.25) 9,315 4° 210714 9 
Nantwcltet 14] | 66.811 48.8 27.0 1 35-1139.8 25.1 10 4.8 276.5 35+2 6.23 8,575 W- | 53 ne 214) Biri 
Block Island ......... 27 29.93 26.95 .00 30.66) 8) 29.14 291.53 43.2-- 0.2 66.811 49.7 25.0°6 38.1/41,821.910 4.3 278.5 36.6 ©.12 12,232 sw. 56 ne 214 
New 107 29.86 29.07 —.o1 30.69 29.15 291.54 44.4— 1.6 ©1 53. 23.0 6 35.5 57-038.8 10 7-6 160.5 30.4 2.75— 1.21 6,476 mw. 31) me, | 2131213) 5 
New London 47, 29.91 29.95 —.02 30.066 8 29,14 291.52 45.0— 1.0 79.415 53.8 23.6,6 36.855.837.010 5.7 269.7 34-7 3.63— 0.22) 4,302 26) 8. 2912, 813 9 
Mid. Atlantic States 49.5— 1 | 2.85— 0.1 | 
Albany 85 29.91 30.00 +.02 30.71 29 291.58 43.2— 3 2.510 §2.5 18.0 1 39.254.531.822 5-9 34.0 2.49— DW. | 24, 2311 912 9 
New York Oity 158 29.62 29.98 —.01 30.66 8 29.158 291.48 47.7— 0.3 80.310 56.7 25.8 6 39.254.538.610 8.0 1155-9 31-3 3.67 -+ 0.40 6,067 mw. | 29, BW. 3012 717 6 
Philadelphia 29.90 30.01 +.02 30.67 29.25 291.42 49.8— 0.2 84.211 60.4 27.8 6 41.156,439.810 7.5 33.5 2.co— 0.98 8,446 nw. 37) BW. 8 
Atlantic City 13 90,01 30.01 03 30.65 8 29.25 291.40 46.3— 0.7 84.011 54.1 26.6 2 40.0'57.440.010 3.7 182.6, 49.9 2.85— 7,033 mW. 37, me. 1813 61317 
Baltimore 45 29.97 30.00 00 30.63 29.30 291.33 $1.2— 1.8 61.2 29.5 41.855,.538.210 7.4 158.9 35-7 2.44— 4,963 UW. 24) DW. 2913 71310 
Washington City 29.92 30.02 +.02 30.63 29.34 291.29 51.0— 0.4 83.911 61.3 28.0°6 42 155.93 5.2 161.7 37.0 3.24 0.35, 4,984 nw 32, BW. 2914 81210 
Chincoteague... 8 30.01 30,00 ot 30.61 8) 29.33 201.28 49.0— 1.0 81.411 56.8, 30.2 1, 42.051.234.210 8.12977.8 41.8 1.13) 9,953 50/0. 2514 81210 
Lynch barg...... 652 29.34 30.01 or 30,62 | 29,35 181.27, 53-5 — 2.5) 85.412 64.9) 30.9 3 42.2 54.5 41.210 §.02266.5 40.6 3.29— 0.20 2, nw. | 24, DW. 13 715 8 
Norfolk “ 30 30.01 30,02 +.03 30.60 8) 29.38 181,23) §3.0— 3.0 84.511 63.5 31.5 43.7 53.0 34.810) 7.01467.9 41-3 3.37—- 0.55 5,439 32) ®W. 2512 grito 
Routh Atlantic States 61.8— 1.0) 2.86— 1.20 
Chariotte......... BoB 29.20 30.03 +.03 29.3% 181.16 0.3) 89.313 71.4, 32.1 2 48.057.236.3) 3 6.6 166.1 46.7 1.84— 2.63) 4,284 sw. 18 9 41115 
Hatteras 90,06 | 30,05 30 8) 29.52 291.05 57.0 0.0 75.623 64.5, 36.7 2 §0.438.923.3/19 7.21478.5, 50.0 2.71— 2.61 11,666 ne. 47, 41412 
Raleigh «| 439 29.50 30.06 )........ 90.99) 29.98 TB 86.012 68.9 30.4 2 46.5 55.633.5 3) 2.1 1161.4 41-9 2.10 5,586 n. 33, ®. 298 7 815 
Wilmington §2 30.00 30.03 02 30.49 9/2983 180,906 §9.9— 1.1) 85.712 69.8 32.9 2 49.3 §2.833.6)13/13.3 2368.5) 48.1 3.96-4+ 0.62 6,029 30) 18 8 4 818 
Charleston S2 30,03 30.04 04 30.45 9 29.58 290.87 02.0— 1,4 55 16 71.7, 33-4 2 §5.551.927.0,11 7.8 2273.5 3.53— 0.92 6,783 ne 8 5 718 
Augusta eves 29.85 30.05 02 30.49 9) 29.5! 180.98 63.4— 0,6) 92.012 77.2) 29.2 2 165.3 49.5 2.77— 1.41) 2,985 23; 18 6 21018 
Savannah 87 30,00 30,06 O64 30.42 9) 29.50 03.7— 2.3 39-016 74.9 35-5 2 54.753.§ 31.012 7.7 2468.4 51.2 2.06— 6, e. 8 6 3 7,20 
43 30.04 30.05 03 39.33 9 67 250.66 2.0 88 729 77.3' 37-02 58 2.51.1 20.7 7.02473.2 56.9 4.15+ 0.57 5,173 ne 39 sw 18 75 
ida 70.4— 1, 3.53 0.74 
Codar 22 30.04 30,03 02 30.26 4) 29.72 250.54 ©7.3— 82.212 75.7 41.6 2 60.240.623.9 6 8.518 76.1 39-6 6.6, 7.545 W- 28 8. 23) 6 916 
Key West........ 22 30,05 30,02 03 30.21 3129.85 74.3— 2,7) 84.020 79.2) 61.2) 2 70.422.814.9| §.13077.2, 66.5 0.78— 0.59| 7,570 38} 17/419 7 
Sanford 25 30.04 30.03 03 30.27 3) 20.71 250.56 1.5, 89-822 79.5 44-0 2 60.945.829.8/21' 9.6 873.5 59.5 5; e. 34, 2311 S1015 
Eastern Gulf States 1+ 1.40— 4. | 
Atlante 1,129 28.90 30.05 03 30.49 9120.52 62.74 1.7 88.112 73.1) 36.3 2 13.229 50.5 41.8) 1.38— 3.47 7,913 DW. w. 18 8 4 917 
Pensacola 30 30.05 30.04 04 30.34 29.68 180.66 67.2— 0,8 92.029 75.5 44-4 2 60.047.6 26.912) 2.523:74.3 58.0 0.95— 4.38 5,428 8. 21 SW. 28 4 21216 
35 30.05 30.05 04 30.36 9) 20.69 180.67 66.2— 0,8) 85.829 76.3) 41.0 1 8.02268.5 54.0 1.93 — 4.03 6,285 23) ‘18 27216 
Montgomery ....... 219 29.84 30.04 03 30.42 9 29.61 ‘180,81 1.0 87.130 77-9 39-7 54.447.432.0)11 11.5 7161.6) 50.4 1.15— §.16) 4,123 Ww. 22) ¥- 18 5 311 16 
222 29,83 30.03 30.35 29.48 170.88 66.6-+4- 0.6 77.8 42.6 1 §5.1 49.4 59.0 ks 808 se. 42) ¥- 3 918 
New Orleans ....... $2 90.02 30.04 + .06 30.28 29.68 170.61) 97.9— 1,1 822 77.6 48.5 1 €0.138.324.5 12) 9.4 971.4) 57.0 1.87— 4.27 5,548 8. 28, 22 6 11415 
Westera Gall States 67.1 1.1 0.76— 3.90 
Shreveport 227) 29,80 30.00 +.04 30.34 29.52 170.81 67.6-+ 0,6 81.8 +9 1766.5) 0.44— 5.58 4,611 8. 21 44,2 622 
Fort §00 29.50 29.08 30.36 5) 29.49 170,87 63-8- 3.8) 91.328 76.4) 30.0 § §0.3 61.3 39.8 2/13.1 1670.0 2.31 — 3.16 4,557 26 229 5411 
Little Rook 309 29.70 30,00 04 30.37 5) 20.48 170,89 64.0- 7,0) 89.528 75.8 33-5 § 50.1! 2265.6, 50.9) 0.49— §.30) 5,117 8. 24) 3 4, 1 g20 
Corpus Christi ...... 18 29.90 20.97 04 30.25 1120.55 170.70 70.1 0.1) 88.317 74.5 46.1 2 65.4 42.223.4) 2) 3.51080.5 62.9 0.00 594) 8@. 32) 17/0 31710 
Galveston 49 30.02 40.02 o7 30.26 §|20.66 170,66 0,6 81.428 74.7) 51.2 65.030.2 16.025 6.1 17/76.1, 61.2 0,01 — 3.22 9,036 se. 31,9. 23.07 914 
Palestine §33 29.49 30,01 05 30.31 20.56 170.76, 1.0 87.630 77-0 39-9 0.74,— 3.69) 7. 8. a3, 312! 
San Antoni 17 29.04 03 30.26 29.52 170.74 2.0 95.130 +2) 37-3 1 58.457.837.6 8.51065.8) 55.1 0.60— 2.45 7, se. w 17, §1210 
Rio Grande Valley. | 73.9— 1.1) 0.16— 0,62 | 
Brownsville S7 20.93 20.03 90.23 1) 29.52 170.71) 72-'— 1.9 91.717 80.8 50.7, 1 65.741.026.7| I) 7.0 480.8 65.1! 0.07— 0.54 se. 30, 17, 21810 
Rio Grande City. 23° 29.76 29.96 09 30.33 29.58 170.75) 75-7 — 0.3)104.022 88.1) 48.0 2, 66.056.036.2/'8)11.6 961.5 59.3, 0.26— 0.70 6,840 27| 12 2 21414 
Ohio Val. & 0.5 4.14— 0,22 | 
Chattanooga 29.25 | 30.05 04 30.49 29.50 181.00 1 88.612 73.8 34-3 49.4 40.1 3.06— 2.08) 4,932 w. (18 6 31512 
20,04 | 30,06 03 39.52 29.46 181,05 1,0) 88.713 70.7 6 46.2 4.33— 1.18 4,756 sw. 36, SW. 41214 
Memphis 320 29.70 30.01 04 30.39 9) 29.46 170.93 93-6 1.6) 87.213) 74.2 41 9-9 2254.2 45.1 2.34— 3.83 5,241 se. 25, UW. 4 6 2 
S49 29.45 30.01 02 30.46 9) 29.40 181.05 88.713 71.8) 31.9) 2, 9.2 2255.4 41.6 2.67— 2.66) 5,059 w 29 (15 8 31617 
Lowleville 29.44 30.02 04 30.43 29.31 181.12, 0,6, 87.013, 67.4) 30.32 45.056.734.4/13 1758.3, 38.1 2.79 6,125 8. BW. 29 9 6131! 
j Indianapolis ..... 706 29.19 | 30.00 02 30.42 20.27 221.05 52-3+ 0.3 85.013 62.9 22.4) 8.1 1659.6 36.7 3-92 0.38 4,974 36 DW. 28 9 $17 8 
Cincinnati 628 29.45 30.01 o2 30.46 29.32 181.13 53-3— 0.7) 84.414 63.3) 27.2, 5 6.1 18/60.4 38.3 5. 5,994 se. ¥ 28 9 41610 
Columbae ........ 812 29.14 30.00, .00 30.48 29.37 281.10 0,2 83.21/14 61.6) 23.8 40.159 $32-5 9 199-7 3 5, 3.44 0.18 6,620 sw. 46) 28) 8 616 8 
........... 847 29.08 29.96 —.or 30.52 29.27 181.24 0-3 83.814 62.3) 24.0 41.459.836.7) 9) 3.2 29104. 38.7 1.69 5,054 w. 30) 61410 
Lower lake region 43-4— 0.! 1.85— 0.53 | 
Ba 690 29.24 29.99 oo 30.61 8 29.16 281.45) 39-9— 1,4 65.222 43-0 19.1, § 323.846.128.515 §.924,72.8 31.1 1.02 7,834 sw. 44) W- §10 713 1° 
Oswego 20.61 20.08 30.64 8) 29.12 291.51 1.5) 66.210 48.9) 15.5, 1 9) 5-7:2465.0 22.8) 1.58— 0.52 8,254 se 23.12) 9101! 
Rochester 621 20.32 30.00 .00 30.63 20.13 201.49 41.9— 0.1 71.910 52.2) 19.5) § 32.9'52.433.3) 7-01863.4 29.6) 0.13) 9,577 w. 40) ¥ 239 719 4 
Erie 681 29.26 30.00 oo 30.50 29.17 281 42.2— 1,8) 72.5 1S §3-2) 17.3) 37.015 10.91371.4, 32.9 0.01 8,535) w. 36 23:13 418 8 
Cleveland 690 29.24 29.08 —.02 30.49 8) 29.29 281.21 45-1 + 0.1 76-908 54.4) 19-3 5 36.0) 4, 6.3:29,70.4 1.82— 0.58 6,900 w. 23\10 616, 
Sandusky 638 29.31 90.00 .00 30.50 8) 29.33 201.17 45-2— 0.8 1S 54.5 5 36.761.541.8 4) 5.1 1366.4 33.3 2.10-— 0.12 10,469 e. 52! ne. [1811 419 7 
Toledo 29 29. 00 30.50 8) 29.32 281.17 45.5— 1.2) 77.010 56.0) 18.4 5 4, 7.3 1562.0 32.3 1.57— 0.69 sw. 52) ne. 18/12) §20 5 
Detroit 29.27 29.98 —.02 30.52 | 8) 29.30 281.22, 0.5, 72.370 $4.4) 17-6 4) 4 1871.0, 37.1 6, w. 33 Ww. 2310 719 4 
Upper labe reyten 39 2— 0.3 — 
Alpena 609 29.28 29.96 —.05 30.57 | 7 20.14 231.43 35-7 0.3) 75.0 9) 44.7 2-2 5 28.465.840.8) 3.21379.3 29.6 2.66-+4 0.69 6,632 we. 32, SW. 23151017 3 
Becanabe ...... 608) 29.26 29.03 —.07 30.49 | 7) 20.14 231.35 34.4— 1.6 57.310 42.2 5 27.4.48.824.2) 7.4 1383.9, 29.9 2.65-+- 0.69 6,082 27, W- 10121212 
Grand Haven........ 620 29.26 29.04 —.05 30.47 5) 29.19 221.28 0.5 72.813 54-3) 15-5 5 35-457.337-7 4 1.09— 1.55) 9,576 8. 44) w. 413 919 2 
Lansing. one 870! 29.08 29.98 30.52 8 29.34 281.18) 45.4 .......... 74.8 9 59.0 S 4) 5.622167. 37-8) 6,225 sw. 36) 8W. | 411, 615 9 
Mackinaw City 605 29.26 29.04 —.07 30.51 7/ 29.07 231.44) 33-9— 2.1) 68.7:10 42.8 § 26.5 59.831.7| 9 2.813,77.3, 27.2 0.24, 7,760 e. 9 
Marquette... 672 29.18 29.02 —.11 30.45 | 29.17 231.27 35-S— 1.5) 81.5 9 45-9 9.25 27.8 72.3.44.5 10 4.81277.5 28.8 3. 1.70 6,436 mw. 37) sw. | 913 91 6 
Port Huron . 639 29.28 29.08 —.01 30.55 20,28 1.27 0.7 73.810 49.9' 16.0 32.657.8'40.5 4.51875.1 34.2) 0.80— 1.38 8,909 sw. 48) sw. (2311/1016 4 
Chicago 71S 29.18 29.04 —.0g 30.41 8 29.25 221.12 1.4) 82.213 60.2) 19.1) 5 33.9 0.46/— 3.02) 8,786 sw. 38) sw. 33 5 3225 
Green Bay ...... 616 29.25 29.93 30.45 | 7| 29.24 221.20) 40.9-+ 1.9 74.0 50.7 4) 32.2) 6,978 sw. 32) nw. 4 
Milwawkee ............ 7 29.18 29.95 —.05 30.44 8) 29,20 221.24 42-4-4+ 0.4) 77.8 9 52.2, 17.6 5 35 §-527\70.3, 32.7 1.05 — 1.90) 8,273 se. ow. | 4 8 7:17 © 
672 29.18 29.92 —.10 30.42 | 29.44 290.98 36.7— 1.3) 79.9 9 46.7) 6.6) 4) 3-31474.0 27.9) 1.55— 0.68 5,516 ne, 35] me. 81210 
Extreme worthwost 40.04 1.5 1.56— 0.30 
Moorhead........ 926 28.88 29.89 —.12 30.52 4) 29.22 301.11 1.2) 86.4 8 54.1) 4.1 4 29.7/82.3.49.4) 8 73-2 32.6) 2.45\4 0.07/10, 162 n 49) 2 
Saint Vincent.. Bag 29.06 29.96 —.09 30.39 4) 29.37 Jo 1.02 38.0-+ 2,0 83.539 49.7— 3.6 4 33.8 1.43 0.07 6,040 n 30, 8. 29 81210 
Biemarck 1,606 28.09 29,01 —.07 30.41 | 4) 20.24 301.17) 42.5-4- 2.8 87.339 56.3) 11.8 3 32.5/75.5137.7/20 31.5, 1.52— 1.26 6,358 n. 40, ne, | 91412 5 
Fort Buford........... 1,854 27.86 | 29,86 —.07 30.34 3) 29.25 291.090 43.3-+ 3.3 87.829 55.4) 11.6 3 +4,1765.2) 30.2 1.090— 0.36 7,737 n nw. 3° 51215 0° 
Fort Totten ............ 28.29 | 29.03 —.09 30.42 29.22 30 1.20 37.5 — 0.2) 84.230 1.0 4 29.3) 0.63/— 1.47 10, n 42) 8. 710 9147 
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Table of data for April, 1887—Signal Service 


| Atmospheric pressure (in inches Temperature of the air (in d Fahrenheit Wind 
and pe air (in degrees renheit). = nds, 
3 | = z + 2 a= og = 
mim |A |e an A ia A ie oA S 4m 2 
Upper Miss, 53.14 1.8 2.36— 0.58 
Saint Paul... 831 29.99 29.89 —.07 30.31 7 29.45 300. 86 45.0— 1.0 84.230 56.6 13.8 4 +170.4 39-7 8 7.22470.6 35.0 3.144 0.89 §,936¢.nw. 29 mW. 28/11 1013) 7 
La Crosse...... 744 29.13 29.93 —.O1 30.41 7 29.35 221.06 47.7— 0.3 11.5 4) 36.667.630.6 § 7-3 2404.3 34.7 1.94 — 0.06) 6,921) 8. 40 3 
Davenport... 615) 29.28 29.93 —.04 30.34 7 29.27 221.06 52.3-+ 2.3 04.4, 16.4 4) 40.965.830.0 212.3 1656. 35.7 1.17— 1.78 7,7528.,8W. 36 DW. a8 7 419) 7 
Des Moines.............. 866) 29.00 29,92 —.O1 30.32 4 29.28 221.04 52.5-> 2.5 86.8 64.4 18.1 4 40,868.745.4 8 8.4 7'58.5) 36.5 2.48 — 0.50 6,177 sw. 32 DW. 7 Serra 
665 29.22 29.93 —-04 30.38 § 29,21 22)1.17, 50.7-+- 2.7 82.613 62.0 15.8 39.066.837.8 811.92363.6, 37.8 1.37 1.54 3,977 8. 25 28 7 31611 
Keokuk. 618) 29.29 | 29.94 30.35 29.33 (221.03 33-6 1.6 83.913 66.5 22.1 4) 41,861.844.1 315-317 59.9 38.1) 1.84 1.17) 5,532 6. 38 nw. 3) 9 §1312 
Cairo. 359 29.65 30.01 -+.03 30.39 9 29.43 170.95 1.1 87.013) 69.2, 32.9 1 §0.2.54.1 28.512 6.82557.8) 43.5 2.09— 2.19 6,430 8. 35 3.7 51510 
Springfield ............. 644 29.30 29.98 .00 30.37 5 29.40 2210.97. 2.2 84.513 66.4) 26.0 4 43.058.541.3 4 9.21662.8) 41.5 2.89— 0.72 8,246 8. 34. (23, 8 51312 
Saint Louis ......... 29.37 29.96 30.36 29.38 2210.98 60.7-+- 4.7 86.713 70.3) 31.6 5 5§1.155-137-1 4 8.81748.0 39.1 4.36-++ 0.94 9,653 8. 40 MW. 4 9 31011 
| | | 
Missouri Valley. | | 3.8 2.31 — 0.62 
Leavenworth... 842 23.06 29.94 - 39.37 4 29.34 221.03 3-3 79.0 26.4 4 46.060.549.3 7.221/58.8| 40.7 1.72 6,805 8. 29 mw. 3 8 41610 
Omaha. I, 113, 28.75 29.93 —-03 30.37 4 29.42 300.94) S4-S-b 4-5 88.030 67.1 23.4 4 44.3/64.637.3 7.41261.3) 39.8 0.88— 2.56 7,370 nw. 36 n. 22) 8 815 7 
27.17 | 29.88 —.07' 30.41 4 29,21 301.20 3.1 89.230 60.1, 13.622 3.9 1656.7, 30.0 at 10,340 mw. 58 (22) 9 617 7 
28.49 | 29.89 —.07 30.36 4 29.23 301.14 47-1- 2.1 94.1 8 60.5 4 35.178.345-629 9 32.2) 3.72 1.00 8,158 nw. 48 | 815) 814 8 
I, 234 28.54 | 29.85 —.1I 30.32 4 29,24 3011. 5°.9-F 90.1) 64.2) 18.9 40.371.243.7 6 39.8 2.45— 0.94 8,239 nw. 46 8 | g 816) 6 
| | | | | | 
Northern slope. | 44.c 2.2 | | | 2.594 0.75 
Fort Assinaboine...| 2,690 27.07 | 29.92 —.04 30.36 22 29.46 2910.90 45.4-+ 2.4 628 56.4 21.4 4) 33.857-236.2) 4 8.811,48.8 25.9 0.08, 9,595 sw. 49 W. 27 8 §23 2 
Fort Custer ...... 26.74 | 29.89 30.40 3 29.38 301.02 1.3 82.028 58.4 24.7 3 34.957-340.528 9.6 29.8) 2.16-++ 0.97 6,017 n 41 DW. 37 91215 3 
Fort Maginnis 25.40 29.88 30.32 22 29.39 2910.93 41-1- 3.1 76,228 51.9) 18.5 4) 32.657-732.7 4 7.5 1856.8) 25.6 2.164 1.36 8,717 mw. §2 DW. 30141514 
Helena......... 25.74 | 29.90 —.04 30.40 22 29.47 2910.94, 42.4-+ 0.4 74.028 52.2) 21.7 4 33.252-337-3 4 7.92170.3, 32.6 1.93— 0.50 5,865 sw. jo w. 2915 I 
Poplar River .. 27.76 | 29.90 —.09 30.39 3 29.33 3011.06) 43.1 + 2.1 87.3'29 $6.6 12.0 3) 29.875-347.42811.11168.3 32.2 0.31 — 0.48 7,423 n. 48 nw. 30 4 421 5 
Deadwood...... tees 25.27 29.94 30.44 3 29.42 211.02 41.24 2.2 73.4 $0.6 15.8 4 7 6.01971.5 31.8 1.45 3,700 sw. 23 ne. 2o15 813 9 
23-90 29.88 —.04 30.40 4 29,32 301.09 42.9-— 2.9 75.62 34-3 16.0 4 32.1 4 9.917/49.7) 21.5 2.20-- 0.97) 8,613 mw. 44 DW. 9 
North Platte......... 2,841) 26.45 | 29.89 —.05 30.44 4 29.23 301. 20 49. o+ 2.9, 93.229 18.0 4 37.875.245.8 5.4 1665.9 36.2) 3.41-+ 1.57 9, 230 nw, | §2 4. 9 9 51312 
Middle slope. 2.5 | 0.50 
Denver....... 5,294 24-65 29.85 —-03 30.41 4 29.28 301.13 4 1.7 82.529 60.3) 20.524) 36.362.042.2 4 8.11547.1 25.5 2.16-+ 0.06, 6,755 8. 47, 2110, 814) 8 
Pike's Peak.........0« 14,134 17-64 29.94 -- 30.44 19 29.46 7 37-57 22.0— 6.222) 8.643.721.7 4 7.11380.1 9.0 4.52- 0.8117,217 w. 72 4.1412 
Las Animas........ 3,899) 25.94 29.84 30.44 4 29.30 301.14 51.8 1. 7.4.7 67.1) 21.3 4 37.700.153.8 7 8.1 42.0, 2.55 1.34 7,215 w. 48 22\10 617 7 
I, 334 28.47 | 29.92 —.O1 30.48 4 29.34 301.10 5-9 92.629 68.5 20.1 4) 42.672.247-1 2 3.01767.3, 43-7) 1.95 — 1.44 8. 44 4. 9 8 6 9's 
Dodge City.......... o 2,523 37-34 29-95 +.03 30.50 4 29-40 10 4+ 2.4 91.129 68.1 23.923, 41.607.253.1, 34.3 2.40-+ 1.16 8,576 se 52 22 9 5 718 
Fort Elliott............ 2,700 27.20 29.88 +.08 30.35 | 4 29.38 atjo. 97. 9+ 0.9 90.229 70.6 29.023) 43.061.251.3 I 17|58.6, 38 8 6.06'+ 4.48 10,359 nw. 56 nw, 22 69 15 
| | | | 
Southern slope. 39-5 | | 0.14 
Fort Sill... .. .........| 1,200 28.73 29.95 30.45) 4 4 29.47 21/0. 98 62. 1.8 95.029 76.3) 35.0 4) 49.860.045.6 2 7.7 17/59.8 46.4) 2.06\— 0.30 9,920 8 52 46 4 818 
Abilene 1,748) 28.15 | 29.92 30.36 4 29,53 300.83 65.3-- 1.3 98.623 78.5 25, 53-8'60.4 35.8 410.7 16'50.8| 43.3) 0.78 10,270) sw 48 mW. | 4) 7) 
Fort Davibs.. ........... 4,928) 25.13 29.87 |—-.02 30.30 4 29,52 16/0.77 61.3 1.3 36.329 70-5 34-723 47.1 51.038.1 220.8 16|30.5, 23.3 0.20— 0.33) 6,571 sw 36 8W. 1 623 
Fort Stanton.......... 6, 150) 23.90 29.77 30.21 4 29.44 2110.70 48.7— 1.3 73.028 64.8 21.225 2143.3) 23.2) 0.04)— 0.73, 6,331, nw, 39 SW. if 722 
} | | 
Southern platean. 56.54 0.6 0.58.4 0.23 
El 3,764 26.19 | 29.87 -++.01 3c.20 1 29,60 300.60 63.0 0.0 90.028 78.5 35.014 46.355-044-0 220. -9| 27-7) 0.09 — 0.09) 3,716 sw. 23 8W- 1 0 337 
Santa 2 026 23.20 29.90 +. 30.21 4 210. 64 40.5-+ 0.8 72.228 59.6) 23.413 33.943. 8 34.0 2612. 5 8/39. 20. 4 0.06 3,103 sw. 18 8. 10 5 3 1017 
Fort Apache .. 5,020 24.99 29.95 -+.0 I 1010.59 1.8 81.925 69.6 27.025) 34.254-950.8 1 16.7 12/42. 24.5 0.02 6,148 w. 42 8W. 6 § 
ort Grant.......... ovo to 2 13 +.01 1 300.40 —"0.2 .92 28.118 +9 29-3 16 2 2 0.36 0.13 5,747 Ww 40 ee. I 2 ‘919 
Fort McDowell...... s-18 39.95 13 29-75 98.0 28 38.0 43: 160.0 ... 3. 7 632.0 0.88 15 
Prescott... 5,389 24.68 29.93 +.0 02 I 29.67 300. 49. 78.625 63.6 23.012) 36.055. ° 2 "9.4 10164. 8 “x. 2 57-7 5,904 sw. | 35 8W se 8 5 16 
141) 29.77 | 29.88 +. "30.06 13 29.70 20. 35%. at 0.8 96.927 34.4 43.512 55.053.4.41-4 216.622/64.5 56. 0.204 0.09 §, S75 8. 10 1) 
3,622 26.25 29.85 ...... 30.16 22 29,50 100.67 57-4-- 0.4 81.227 68.0) 32.211) 46.849.031.1 110.0 16 3 27. 1.14 0.53 5,499 n. 44 UW. 17 6 6 7:17 
Middle plateau. 44-4— 0.1 | 1.48 — 0.28 
Fort Bidwell ......... 25.36 30.03 ++.03 30.43 22 29.67 90.76 43.5— 1.5 75.428 56.1 19.1 31.757.337+! git. p 4, 29.8 1.96— 0.87 5,585 w. 36 w. | 6 7 8139 
Winnemucca......... 25.58 29.97 +--07 30.42 22 29.55 2910.87. 45.0— 1.4 31.128 59.5 21,822) 32.259.345-1 28 10.413\46.9 22.0 0,87 6,552, sw. 38 8W. 20 8 6/1212 
Frisco ....... 23-64 29,85 30.19 22 29,38 300.81 0.4 54-0 20.911 34.3 25.4) 1.53 8,375 n. 44 8W. 7 
Salt Lake City . 4,348 25.56 29.91 4.01 30.31 3 29.38 300.93 48.5— 0.4 27.1 38.4 53.6,38.0 611.3 18\58.9 1.67— 0.81 4,877) nw. | 32 8 7 8 713/10 
$750 24.22 29,90 30.26 4 29,35 300.91 46. 1.3 78.525 60.1 21.4 4 33. +5 57-145-0 412.2 9148.7 24.6 1.21-— 1.29 5,120 we.,8. 36 8W. 20 6 712 
Fort Bridger......... 043 23-42 29.92 4-01 30.31 4 29.33 300.98 -74 1.7, 70.128) 51.0 7.221 462.9/35-8, 8 9. 817/61. 2) 25.8, 0.37 0.99 8,333) w 49 8W. 20 9 817) 5 
Northern plateau. 49.3— 0.1 | oer 0.33 
Boisé City ............ 2,750 27.14 30,00 +. 30.44 3 29.58 rate 49-3-+- 0.3 86.328 61.3. 22.4 3 36.863 10.0 955-8 8 3 1.54 0.33) 3,604 nw. 28 20 7/12 4 
Coeur d’Alene........ ....... | 45+9 7221.28 55.7) 23.0 4 36.149.1 500 .22 
Ashland .. 49.0 83.028) 61.5 3 36.658. o4t. ° 3 14. 029)... $039" 1. W. Is). 
Spokane Falls........ 27.94 29.98 103 30.42 3 29.45 60. 47-0— 1,0 86,228 60.2) 26.1 4 $28 13.21673.3 38.0 1.83-- 0.37 3,518 ow. 25 8W. | 113 10/18) 2 
alla Walla .......... 1,018 28.92 30.02 30.48 3 29.40 OF. 51.5+ 0.5 81.2 28 $3.0) 29.0 4 41.852.2:36.2 6,10. 11354.9 34-0 1.57— 0.09 5,965 sw. 30 SW. 24111512 3 
N. Pac, coast region. | 47-3— 1.1 1 | at 1.73 
Olympia 36 30.03 30.07 +.07 30.49 3 29.55 60.94 47.2— 0.8 67.0188 55-7 27.2 3, 38.539.834.023 6.22679.2) 40.7) 0.15 3,449 SW. | 24 BW. § 
Port Angeles......... 14 30.01 30.03 -.03 30.47 21 29.46 61.01 43.4— 0.6 54.225 50.6) 28.6 3) 35.725.621.623 7.9 183.8 38.5 1.16— 0.53 4,326 8. 29 W. (|a91410/'17 3 
Tatoosh Island....... 86! 29.93 30.03 30.51 22 29.47 61.04 45-0— 2.4 53.521 49.6) 35.0 2 41.218.513.418 3.82781.3 39. 4.94 8,632 w. 57 | 1412 4 
Astoria... | | | 47 61.027 $2.9) 34.6 3 42.926.422.1 3, 3.41180.3 41.1 6.83-- 3.29 5,569 sw. 32 SW. | 8 1 
Portland .. 88 30.00 30,09 30.48 21 29.54 60.94 50-2— 0.8 68.923 9-5 31.2 342.037.731.115 9.32974. 41-9) §.06-- 1.75 4,577, nw. | 26 8. 11913 2 
Roseburg .. 523 29.54 30.10 30.47 21 29.54 | 60.93 0.7 77.027) 60.8) 27.5 3) 41.049.535.7| 3, 5-4 967.6 38.8 3.794 0.77 3,250 w. | 26 sw. | 614 11/16 3 
Mid. Pac. coast reg. 4+ 0.4 2.42\— 0.52 
43.5 64.5) 4 54.1) 36.321) 43.028.219.5 3 4.4 186.8 44.5) 5.55 7,021 nw. 40 nw, | 9 ‘3 4 
Sacramento ........... 29.99 - "30.26 21 29.70 80.56 1.3 83.525, 69.5 41.2 8 48.942.332.0/27 8.32965.5 45.5, 2.53— 0.95 6, 320 nw. | 30 #e. 19 
San Francisco........ 29.99 30.04 -f.02 30.30 21 29.74 80.55 S$4-S— 0.§ 78.524 63.1, 43.711 483.634.824.222 7.21371.0 44.7, 2.30— 0.09 7,235 w. 32 nw. | 9 8 71013 
8. Pac. coast region, : I.1 | 0.71 
Los Angeles ............ 339 29.64 29.97 —.03 30.15 13 100.36 1.1 87.024) 70. 40.311 49.646. -11478.9 51.5, 0.21 4,087 w. } 
San Deigo.............. 29.95 29.99 .00 30.16 13 2/0.30 1.0 79.624) 65. 4 44-412 52.935.2 -5 975. 2.1 1.20 §,092) nw, 30 nw, 5 


Nots.—The data at Mount Washington, N. H., Pike's Peak, — and stations having no departures are not used in computing the aren omen. 
@ 23, 045, record for 28 days. b Record for 28 days. e Record for 29 days. d Record for 24 days. 
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Meteorological record of observers and surgeons, Meteorological record rd of voluntary observers, etc.—Continued. 
Temperature. | Temperature. | 
The maximom aod minimum temperatures at stations marked thus (*) are from readings | | : 
of other than standard instruments. 
Temperature Temperature. Stations. z Stations. z = 
= = é Carthage ...... 28 2 647-3 | 1.9 
(latama Inches Indiana—Cont'd, ° © | 85 20 J 17 46.2 | 1.52 
Livingetes bb 39 | 6.0 2.55 88 2a | §3.1 | 2.10 pringfield * ...........| gO 22 2. Westerville ............ 22 «48.7 | 4.06 
| aa | 47.6 | 3.86 — Springs ........ 80 24 «650.5 14.83 
Arisona Sun Man ® 88 24 5.18 eogh, Fort.. ........./ 35 19 | 1.08 
Huachuca, Fort 78 28 | Missoula, Fort.......... 70 | 30 | 45-2 1.95 75 | 36 $1.0 4-55 
McDowell, Fort ...... 97 42 Towa. Shaw, 77 4504 | land®. 40 48.9 6.47 
Bancroft ......... 86 | 12 | 46.3 | 2.10 Nebraska. mot Fertiand®...... 3-00 
Lead Hill 27 4.0 3.02 edar Rapids b........ 000. 14 49. 0.58 De Soto * 33 22 54.3 | 1.01 LaG ry 76 40.9 1.39 
Alcatraz Ietand........ 73 42) «52.8 2.75 Creaco.... I 46. I. | 53-9 Mount Angel . 6D 30 «6449.3 «6.93 
Angei leland 40 «6555.4 1.95 Des Mobnes 83 Way 12 52-7 Pennsylvania. 
Benicia Boreas ke. 43 «57.4 Independence *...... 74 17 48.7 | 1.86 | pine ‘ole oe 80 2-38 
Bidwell, Fort 77 MOA 16 22 | 55.3 | 1.40 Marquette *...... 96 9.3 Bethlehem.............. 81 28 4449.0 2. 
Cab 8.46 || Fort Madicon........: 22 | Niobrara, Fort... 98 | 12 49.5 Blooming Grove...... 74 | 20 42.9 4.25 
Mason 7: £5. Moun ernon ...... | Pe . 
Nicolaus 2.22 | Muscatine........- 8 | 16 | §0.8| 1.96 | Fort. Easton. 
Uabiend 2.35 Oskaloces 89 51.6 | 0.88 | Tecumech *.......... 88 | 30 §5.6| 2.15 Fallsington ‘Br 47-4 2.61 
Presidio of Ban F 7 53-7 1.80 Kansas, $2 6 Germantown......... 29 2.91 
Princeton Be 1.70 28 3.99 | weDermit, Fort | Grampian Hills *.... 78 15 44.0 | 3.26 
Bac 3 587 2.599 2 55.5 1. e uakertown® ......... 22 43.1 Be 
Salinas 70 8.68 || . 3.8 Ashland... 3-48 State College .......... 79 17 45-9 | 2.23 
Sante Berbera. so 41 8.4 | 1.43 | 85 27. Belmont... 2007 | Wellsborough *...... 40.9 2.42 
lorade 24 | 2.61 = West Chester ......... 2 47.2 3.51 
Lewis, Fert 72 43.3 | 1.20 Inde ypendence........ 27 Lake Village... | 77 21 2.10 
Salida . .... 23 57° 2. Nashua. 3-37 South Carolina 
Comnectiont, Marydale Farm *... 93 22 «(56.6 | Wier's Bridge ......... Aiken - 89 | 34 64.6 | 2.77 
North Colebrook. 67 10 36.8 3.54 | Ninnescah............. 24 | 3.31 | Wolfborough 4-45 Spartanb . gt 44 .2 trace 
22 3.30 | Riley, Fort 21 | | 1,04 | WOOdstOCK 3-45 Stateburg®* ..... 7 | 30 1.81 
Du bota. Salina ® ...... 24 2,06 | New Jersey. ‘ 
Abr, Lincoln, Fort... 91 3 41.0 1.24 Wakefield 31 $8.9 | 1.47 | «| 83 29 «48.0 | 2.60 85 1.6 
Henry BS 14 44.6 3.75 Wellington 26 3.23 | Clayton 87 26 | 23 I 
Meade, Fort....... i 45.5 2.12 | West Leavenworth.. 2° | 81 20 «44.5 3° : 
Parkets n® 3.17 Wyandotte ... 2.30 | Egg Harbor City...... 84 2 3-77 A 6 
Pembina, Fort oo 35.7 2.80 Kentucky. SI 47.3 | 2.42 \ustin 4 | 4 
Randall, Fort..... 17 27.5 1.1% Frankfort.............., 88 16 53.1 6.29 86 30 Cleburne GO 05-0 | 2.34 
4 Bisseton, Fort......... 9! 2 43.0 2.80 Harper's Ferry...... 82 | Roseland ............. 82 2. Comfort *....... O54 
Bully, Fort 9S 19 40.6 | 1.45 | MIG WAY 84 17 $4.9 | 5.47 | South Orange........... 8 27 46.8 2.28 Concho, Fort.......... 101 | 34 67.8 | 1.76 
Totten, Fort... 2 40.2 | 0.97 Louisiana. | Vineland 72 18 51.5 | 4-07 orsicana.. 0.64 
Webster 93 7 45.3 3-04 Grand Coteau......... 88 46 | 69.1 | 1.97 New M. McIntosh, Fort .. ec oe 75-5 | 0.10 
Yates, Fort 12 4 1 berty Hil Midland 8 64.6 1.11 
District of Columbia Maine. 27 | 55-9 | | New Uli «| «68.9 0.17 
Distributing rewerv'r 3 53.6 3.83 Bar Harbor.. 4.81 | P SB Ringold, Fort ........ 107 4s 76.3 0.14 
‘ | Selden, Fort... 9S 31 62,0 9.00 Fall 
i Kendall Green.......... 78 jo 53.7 2.67 Cornish ...... 70° 14 38.9 | 3.86 | Union, Fort 76 13 49.8 | 1.91 Silver Falls........00«» 95 26 sannnne ~ 1.93 
Receiving reservoir... | 3.94 Kent's Hill............ 4 | 37.8 | 5.27 | Wingate, Fort... 73 | 25 47.3 0.90 
Rock Creekt bridge... ee 64 4 37.4 | | York. Brattleborougb...... | 7 | 42.2} 2.§0 
Florida Maryland. Burlington ............ 6 1 41.1 | 2.21 
91 44 7.10 | 26 49.2 | 2.61 | ~ 7G | 22 43-5 1.66 | Charlotte®............ 39.0 3.10 
30 7.75 | 83 26 47-5 | 2.5! Brockiya Lunenburg.............. 62 8 1.75 
| 78.4 | Fort... $2 30 | $2.8 | | 78 | 20 42.9 1.45 Virginia. 
Manatee ®.... - & 5.07 New Midway *...... & 25 51.3 2.62 Hemphrey 16 40.3 | Bird's Nest®........... 81 | 32 $2.7 | 2.80 
Merritt's island oe 7004 | 0.24 || Woodstock q.... ...... 25 49.0 2.55 | "Rot 20 42.4 | 1.32 Bruington .. 80 22 2.51 
mherst 4!. 2. | ae .| ape | 49.9 4.20 
Athens 86 60.2 1.1: Blue Hill Obs’ Menande .. 42. 2. Monroe, Fort......... 
Quitman ® 87.20 70 12 40.4 4.93 1.12 University ‘of Va... 4 33. 53-1 | 3-01 
oleé Barracks ....... go 22 $9.3 0.03 a .. 41.5 4-72 | ry Bee ytheville....... 2. 
Sherman, Fort... 72 | 83 | 44.8 | 2. | 93 | 42.6/ 3.96 45-2 | 3-95 | Blakely 70 | 3% 49-5 | 3-66 
Collineville & 28 «655.9 3.99 North Truro... 3.9% wen Point... | 3-3 Spokane, Fort. 79 17 48.4 3.20 \ 
Charleston® GO 20 «83.4 | 2.60 | 82 22 45.3 | 4.29 70 47-9 4 Tacoma *......... 35 47-1 | 3.91 
Geneses BS 19 $2.3 0.86 | 87 | 23 | 43.0 4.44 | North Carolina, | Townsend, Fort ..... 63 29 47-9 | 0.90 } 
Jacks avis. 220 1.50 Williamstown . 66 1 39-5 3.2 Chapel Hill.............. 2 858.3 Walla Walla, Fort... 82 
Mattoon 22 2.93 Westborough... .... 80 1 45.4 3. Flat Rock .... I 3° West Virginia. 
Riley 18 a3 Bay | Baleigh 699.0 1.70 | Middlebrook........... | 16 | 43.0 
Rockford 23 «649.5 0.92 Benton Harbor...... 2 25 47.3 0.62 | Reideville....... 23 | 3-18 Parkersburg 27 5.00 
Sandwich 24 53.1 0.57 Birmingham.... ..... 73 1,28 | Statesville*...... 57 3° 2.72 Wisconsin. 
f Kouth Evanston ....... 0.52 | Brady, Fort ......00.. 04 35-3 | 2. Weldon * | | | ........ So 260 «47.7 
AY a2 | 48.2 1.08 | East Saginaw......... 78 16 | Ohio. Delavan 18 41.2 0.88 
Windeor 23 «52.4 2.34 | Harrieville *........... 10 «39.0 | 2.18 | Cleveland.................. 45.8 2.31  Embarras .............. 78 6 43.9 2.70 
ladsan Territory. 1.24 | College Hill* . 2 6.00 Fond du Lac 44-0 0,61 
Gibson, Port... 32 63.8 1.62 | Kalamazoo ..... 76 47.0/ 1. §5.6 2.88  Franklin....... 
Rene, Fort 93 27) 62.6 0.89 Lansing 77 «45.3 3 Garretteville.. 100 (44.1 Madison ...... 46.3 0.96 
Supply. Fort .......... o4 26 57.7 1.64 Swarts ( .. 3S | 43-7 | 3.56 | 16 8644.8 $3 Manitowoc . 42. 0.96 
raed mes Thornville *........... 76 20 «(44.9 «1.46 Jacksonborough*. 22 «§2.1 5.05 Prairie du Chien. OF 17 49-0 2.14 
Butlerville 2 655.1 5.39 Traverse City GD 0.98 | 82 14 648.5 | 1.94 | Wausau ................ 78 3 41.3 2.78 
Fort Wayne* &3 25 $1.2 2.35 Minnesota. North Lewisburg ..... 86 22 3.70 Wyoming. 
Jefferson ville .......... 55-3 7.03 80 1§ 44.4 3.76 Portsmouth ............ 88 28 «652.5 6.01 Camp Sheridan ...... 3 36.9 | 
51.5 5.62 Snelling, Fort...... Ry 14 «46.4 | 3.90 | Ruggles 83 20 «443-5 3-75 Laramie, Fort........ 3 1 46.4 | 0.57 
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New Haven, Conn,, April, 1887. 
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Voluntary observers of the Signal Serviee, on land, from whom meteorological reports were received in time to be used in the preparation of the Monthly 
Weather Review for April. 1887. 


Observer and place of observation. Observer and place of observation. Observer and place of observation. Observer antl place of observation 
Alexander, 8,, Birmingham, Mich. Dazey, J. B., Charleston, |Kirkwood, E.. Mauzy, Ind, M., Springfield. Mo. 
Anderson, Dr. W. W., Stateburg, 8S. C. (Deming, H. D.. Wellsborough, Pa. | Knapp, J. G., Limona, Fla, Schleicher, Idaho, 
Altaffer, J. M., Independence. Kans. (Dunn, Samuel A., Brooklyn, N. Y. iKeese, G. Pomeroy, Cooperstown, N. Y. Shriver, Howard, Wytheville, Va. 
Abbott, Dr. E. K., Salinas, Cal. 'Dozier, Wm., Mattoon, Ill, ‘Kuhne, F, W., Fort Wayne, Ind. Scott, Thos. G., Forsyth, Ga, 

Arents, Hiram, Oroville, Cal. Dewhurst, Rev. E.. Voluntown, Conn, |Lincoin, A. T., Marion, Va. Smith, Prof. T. B., Fayette, Mo. 
Adams, A. H., Fort Meade, Fla. |Day, Theodore, Dyberry, Pa. \Loud, Prof. F. H., Colo, Springs, Colo, Silvius, Urius O., Franklin, Wis. 
Adams, Dr. O. H., Vineland, N. J. |Eliason, W. A., Statesville, N.C. ‘Liips. Miss Clasina, Manitowoc, Wis. Stucky, Dr. C. T., Helvetia, W. Va. 
Avey, O. H., Oskaloosa, Iowa. Ellis, John, Marquette, Nebr. |\Loomis, J, C.. Jeffersonville. Ind. Slade, Elis :a, Somerset, Mass. 
Beans, Thos. J. Moorestown. N. J. j/Ewell, Dr. M. D., South Evanston, Ill.|Logan, David, Meadville, Pa, \Sonedecker, Rev. T. H., Tiffin, Ohio. 
Bentley, David, Princeton, Cal. Evans, J. W., Alma, Colo. |Luther, 8. M., Garrettsville, Ohio. Smith, John R., North Truro, Mass. 
Boerner, Prof. Chas. G., Vevay, Ind. (Eckstein, Rev. M.. C ong Det Mo. Lerch & Rice, Bethlehem, Pa. Sim. J. R.. a Va, 
Beloit College Observatory, B« ‘loit, W is. |Ford, H. C.. El Dorado, Kans. |Loundes, R. T., Clarksburg, W. Va. |Scribner, H. F. J., Strafford, Vt. 
Bayerly, J. F., Spartanburg, S. C. \Ferris, B. F., Sunman, Ind. MecDonogh Institute, McDonogh, Md. (Strong, 8. B., N. Y. 
Ballou, Dr. N. E., Sandwie 4 Ti. \Friend, Chas. W., Carson City, Nev. MeClave, A. J.. Benton Harbor, Mich.|Swartz, John J., Parksion, Dak. 

- Bennett, Geo., Bandon, Orex. |Ferrill, B. P., Duke, Fla, Morgan, L. Ray, Philipsburg, Pa. \Samostz, Usear, Austin, Tex 
Boies, Lt. A. H., Hudson, Mich. iF rear, Wi.,, State College, Pa. |Marshall, Gregory, Cresco, Lowa. \Smith, George F., New Midw ay, Md. 
Beecher, Chas., Wysox, Pa. ‘Fernald, Prof. M. C., Orono, Me. Massachusetts Agricultural Experi-. Standenmayer,Dr. L.R.,L incolnton, N- Cc 
Baker, Dr. Henry B., Lansing, Mich. |Fleming, John, Readington, N. J. mental Station, Amherst, Mass. Trembly, Dr. J. B., Oakland, Cal. 
Beall, Dr. R. L., Lenoir, N. C. Fuller, Edw, N., Tacoma, Wash. |MeCready, Miss L. A., Ft. Madison,lowa/Thornton, Prof. N. W., Geneseo, Il. 
Brendel, Dr. Fred., Peoria, Ill. \Featherton, Wm., Globe, Kans. | Miller, H. D., Drifton, Pa. Tillinghast, C. B., Albany, N. Y. 
Bartlett, E. B., Vermillion, N. Y. Field, T. G., Parkersburgh, W. Va. | MeCarthy, Gerald, Kendall Green, D, C. Tilford, C, M., Mount Blanco, Tex. 
Briggs. John. Albany, Orey. Gibson, J. H., Salina, Kans. ‘MeLean, Rev. John, Salida, Colo, Teele, Rev. A. K., Blue Hill, Mass. 
Betts, Prof. Arthur, Webster, Dak, Gore, Prof, J. W., Chapel Hill, N. C. |Mead, Elwood, Colo. Ag. College, Fort) Truman, Geo. 8., Genoa, Nebr. 
Breed, J. E.. Embarras, Wis. Granville, John, J., East Saginaw, Mich.) Collins, Colo. Turnbo, Silas C., Pro Tem, Mo. 
Brown, J. B., Morganfieid, Ky. Grant, J. B., Bay Port, Mich. 'MeKenzie, Dr. M., Centreville, Mo. |Terborg, Rev. J. E., Pekin, Til. 
Birt, Thomas, Utica, N. Y. Gates, W. B., Burlington, Vt. |Moore, C. R., Bird’s Nest, Va. | Thompson, R. J., Tiffin, Ohio. 
Broberg, Mrs. Mary W., Manatee, Fla. |Graves, A. B., Belleville, Kans. |Mikesell, Thos., Wauseon, Ohio. Vail, H. D., Santa Barbara, Cal, 
Black, W. H., Kalamazoo, Mich. Gillingham, Milnor, Fallsington, Pa. Micklem, J. H., Variety Mills, Va. Me oegeli, Adolphus, Des Moines, Lowa. 
Blachly, C. P., Menhattan, Kans, Gitbs, George J., Grand Turk, British Macrae, Colin, Kirkwood, 8. C. Went, E. C., Frankfort, Ky. 
Bridges, Q. A., Berlin Mills. N. H. West Indies. Meehan, Thomas, Germantown, Pa, | Weshbure Observatory, Madison, Wis. 
Bowman, Peter, Ruggles, Ohio. Gowey, H. D., North Lewisburg, Ohio.; Memminger, E. .. Flat Rock, N. C. | Wild, Rev. E. P., Newport, Vt. 
Boynton, John F., Syracuse. N. Y. Green, Dr. Jesse C., West Chester, Pa, |Moore, Dr. J. W., Easton, Pa. Williams, Rev. C. F., Ashwood, Tenn. 
Boyd, Joseph, Oskaloosa, Lowa, Gerrish, 8S. H., Sacramento, Cal. Moore, Nathan, Grampian Hills, Pa. |Wing, Miss M. E., Charlotte, Vt. 
Cook, 8. A., Milledgeville, Ga. Geddings, Dr. W. H., Aiken, S. C. Mitchell, Dr. D. W., Harrisville, Mich. |West, Silas, Cornish, Me. 
Carrington, (+. D., Brownyille, Nebr. |Goodwin, Rev. William, North Cole-| Motte, L. 8., West Milton, Ohio. ‘Wylie, Wim., Mount Forest, Canada, 
Calhoun, P. B., Austin, Tenn. brook, Conn, |\Neweomh, G. 8., Westborough, Mass, (Wait, 8. E., Traverse City, Mich. 
Olark, A. C., Wausau, Wis. Gray, J. W., Stockham, Nebr. \Newell, W. C. 'T., Henry, Dak. Receiving Reservoir, D.C 
Charbonnier, Prof. L. H., Athens, Ga.|Gordon, Dr. G. G.. Swartz Creek, Mich, Norco », Prof. T. J. , Reidsyille, N. C. | Washington | Distributing “o «6 
Carpenter, Dr. ''m. B., Leavenworth,/Goodspeed, Chas. W., Elyria, Ohio. Neal, Dr. J. C., Archer Fla, | Aqueduet, ) Great Falls Reservoir, Md 

Kans. Garlick, Rev. Dr. J. R., Bruington, Vu. Osborn, Dr, T. C,, Cleburne, Tex. Rock Creek Bridge, D. C 
Casey, Geo., Auburn, N. Y. Gray, Capt. A. W., Kenewick, Wash. (Olds, H. D., Cedar Rapids, Lowa, | Woodstock College, Woodstock, Md. 
Crawford, E. A., Liberty Hill, La. or John, Blooming Grove, Pa.) Ow sley, Dr. J. B., Jacksonborough, O. Williams College Observatory, Wil- 
Curtiss, G. G., Fallston, Md. |Heath, R., Wyandotte, Kans. |Pearce, Thomas, Eola, Oreg. | liamstown, Mass. 

Cornell University, Ithaca, N. Y. - etl College Observatory, Cam- |Partrick, J. M., North Volney, N. Y. Wolfe, John H. Wellington, Kans. 
Chapin, Adams, Poway, Cal. bridge, Mass. |Palmer, Frank W., Antrim, N. H. ‘Wiilfke, E. F., Independence, Iowa. 
Cutting, Dr. Hiram A., Lunenburg, Vt.|Hammitt, John W., College Hill, Ohio. Purdue University, Lafayette, Ind. |Wearmouth, James, University of Vix- 
Cutter, J. L., Quitman, Ga. Harris, T. C. , Ruleigh, N.C. Peckham, Prof. W. C,, Brooklyn,N.Y. | ginia, Va. 

Crosier, Adam, Laconia, Ind. Heaton, Isaac E., Fremont, Nebr. 'Pettersén, Dr. F., Comfort, Tex. 5 ( Weir's Bridge, N. H. 
Clark, F. A., Weldon, N. C. Hoskinson, R. M., Blakely, Wash. |Postma, H. Y.. Egg Harbor City, J.|Winipiseogee | Woodstock, N. H. 
Childs, W. H., Brattleborough, Vt. |Holt, A. K., Riverside, Cal, Poynter, Dr. Marcus E., Midway, Ky, ‘| Lake Cotton Wolfborough, N. H. 
Cass, John J., Allison, Kans, |Hodge, Rev. F. B., Wilkesbarre, Pa. ‘Pendleton, A., Nicolaus, Cal. | and Woolen{ Lake Village, N. H. 
Cutler, B. B., Heath, Mass, Hyde, G. A., Cleveland, Ohio. |Robins, Chas, E., Alva, Fla. Manufactur- | Bristol, N. H. 

Collie, G. L., Delevan, Wis. Hay wood. John, Westerville, Ohio. /Romig. J. K., La Grande, Oreg. ing Co, Belmont, N. H. 
Conant Observatory, Dudley, Mass. | Hartzler. J. A., Mottville, Mich. ‘Rathburn, J. C.. Midland, Tex. | Ashland, N. H. 
Cotton, Dr. D. B., Portsmouth. Ohio. \Hole, C. Fa = rville, Ind. \Renfrew, H. N., Bancroft, Lowa. Willis, O. R., A. M., Ph. D., White 
Cheney, Wm., Minneapolis, Minn. |Held, Rev. 'F. B., Mount Angel, Oreg. |Remington,C. V. S., Fall River, Mass. Plains, N. Y. 

College of Sacred Heart, Prairie du! Heatwole, L. . "Dale Enterprise, Va. (Robertson, T. D., Rockford, Ill. Wood, Joseph, Bar Harbor, Me. 

Chien, Wis. ‘Hamilton, W. ii. Corsicana, Tex. |Roberts, Luke, Clinton, Lowa. | Wigg, Dr. Geo., East Portland, Oreg, 
Carter, Rey. Dr. W. H., Tallahassee, Hatch, A. H., Windsor, Til. ‘Rodman, T. R., New Bedford, Mass. (Wright, J. W. A., Greensborough and 
Cummings, L. D.. Palmyra, N. Y. |Harris, W. C., Dover, N. J. |Runge, C., New Ulm, Tex. | Livingston, Ala. 

Crump, M. H., Bowling Green, Ky. Hall, J. B. Worcester, Mass. |Richardson, C. F., Beverly, N. J. | Whitney, Chas. E., Humphrey, N. Y. 
Cochran, Wm. P. Wakefield, Kans. | Hunter, Dr. T. C., Napoleon, Ohio, A. L., Blue Hill Observatory, Wadsworth, Dr. J. L. R. »Collinsville, Til. 
Caulkins, John 8., Thornville, Mich. (Hewit, 8. F. H., Middlebrook, W. Va. | Blue Hill, Mass. |Widman, Rey. C. M., Grand Coteau, La, 
Cole, Seward, Cahuenga, Cal. |Helm, Thos. B., Logansport, Ind. |Rice, Chas, W., Yellow Springs, Ohio. | Williams, Dr. A. U., Elk Falls, Kans. 
Colton, Prof. G. H., Hiram, Ohio. ‘Heacock, J. L., ‘Quakertown, Pa, Strong, W, C., Wesleyan Seminary, Wedge, J. U.. Fond du Lac, Wis. 
Chandler, Dr. W.J.. "South Orange, N.J. Hazen, Rey. A., Deerfield, Mass. Kent’s Hill, Me. | White, Rev. J. H., Georgiana, Fla, 
Cass, W. Earle, Roseland. N. J. |Harper. E. G., Harper's Ferry, Ky. Stern, Jacob T., Logan, Iowa, | Wilson, W. T., Clayton, N. J. 

Caffee, Wm. K., Carthage, Mo. Hasenstab, Vhilip J., Jacksonville, Ill. |Starr, Prof.F red? k,Cedar Rapids, Iowa.) White, J. G., Lincoln, Vebr. 
Comstock, Prof. F. M., LeRoy, N. Y. /freland, W. H., Rappahannock, Va. (Smith, H. D.. Monticello, Iowa, |Whitmore, J. E., Gallinas Spring, New 
Collin, Prof. Alonzo, Mt. Vernon, Lowa.|James, John W., Marengo, fl. ‘Simmons, Prof.W.G., Wake Forest,N.C.. Mexico. 

Dow, Roswell, Sycamore, Ill. Jennings, Sgt. T. B., Lebo, Kans. , Stone, Dr. W. C., Lakewood, N. J. Walton, J. P., Muscatine, Lowa. 
Dinsmore, Prof. F. H., Emporia, Kans. Jones, Dr. E U., Taunton, Mass, iShaw, E., Ninneseah, Kans. | Waterman, Wm. ., Hay Springs, Nebr. 
Deweese, D. W., Hanging Dog, N. C. Jackson Company, Nashua, N. H. ‘Seltz, Chas., De Soto, Nebr. Yates, T. P., Factory ‘ville, “e Y 
Dudley, Chas. B., Altoona, Pa. Jordan, Dr. M. D. L., Milan, Tenn. Shriver, E. T., Cumberland, Md. Young, Geo. R., Penn Yan, N. Y. 


Dunlap, W. L., Tecumseh, Nebr. 


Military posts from which meteorological reports were re received, through the Sur geon General of the. Army, in time to be used in the » preparation of t the Monthly 
Weather Review for April, 1887. 


Alvatraz Island, Cal. Gaston, Fort, Cal. MelIntosh, Fort, Tex. McKinney, Fort, Wyo. Riley, Fort. Kans. Totten, Fort, Dak. 
Angel Island, Cal. Gibson, Fort, Ind. T. Missoula, Fort, Mont. Niagara, Fort, N. Y. Snelling, Fort, Minn. Townsend, Ft., Wash. 
A. Lincoln, Fort, Dak. Hays, Fort, Kans. Mason, Fort, Cal. Niobrara, Fort, Nebr. Sisseton, Fort, Dak. Union, Fort, N. Mex. 
Bayard, Fort, New Mex. Hot Springs, Ark. MecDermit, Fort, Nev. Pembina, Fort, Dak. Shaw, Fort, Mont. Washakie, Fort, Wyo. 
Benicia Barracks, Cal. Huachuea, Fort, Ariz. McDowell. Fort, Ariz. Presidio of San F., Cal. Sherman, Fort, Idaho. West Point Military 
Bidwell, Fort, Cal. Klamath, Fort, Oreg. Monroe, Fort, Va. Plattsburg Barracks, N. Y. Selden, Fort, Nebr. Academy, N. Y. 
Brady, Fort, Mich. Keogh, Fort, Mont. Mojave, Fort, Ariz. Robinson, Fort, Nebr. Supply, Fort, Ind. T. Walla Walla, Ft., Wasb. 
Boisé Barracks, Idaho. Lewis, Fort, Colo. Madison Barracks, N. Y. Reno, Fort, Ind. T. Sully, Fort, Dak. Wingate, Fort, N. Mex. 
Concho, Fort, Texas. Liramie, Fort, Wyo. McHenry, Fort, Md. Randall, Fort, Dak. Spokane Fort, Wash. Yates, Fort, Dak. 
Camp Sheridan,-W yo. Meade, Fort, Dak. Mount Vernon B’ks, Ala. Ringgold, Fort, Tex. Sidney, Fort, Nebr. 

State weather services from which meteorological reports were received in time to be used in the preparation of the Monthly Weather Review for April, 1887. 
Alabama,.P. H. Mell, ir., director, Auburn, Ala. Missouri, Prof. Francis E. Nipher, director, Saint Louis, Mo. 
Arkansas, Mr, George R. Brown, director, Little Rock, Ark. Nebraska, l’rof. Goodwin D. Swezey, director, Crete, Nebr. 
Colorado, Prof. ¥. H. Loud, director, Colorado Springs, Colo. New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass., 
Illinois, Col, Charles F, Mills, director, Springfield, Ll. President; Prof. W. M. Davis, of Cambridge, Mass., Secretary. 
Indiana, Prof. H. A. tluston, director, La Fayette, Ind. New Jersey, Prof, George H. Cook, director, New Brunswick, N. J. 
Kansas, Prof. J. T. Lovewell, director, Topeka, Kans, North Carolina, Dr. Charles W. ldabney, jr., director, Raleigh, N. C. 
Michigan, N. B. Conger, Sgt., Signal Corps, director, Lansing, Mich. Ohio, Prof. Benj. F. Thomas, director, Ohio State University, Columbus, Olio. 
Minnesota, Prof. W. W. Payne, director, Northfield, Minn. South Carolina, Hon. A. P. Butler, director, Columbis, S. C. 
Mississippi, Prof. R. B, Fulton, director, Oxford, Miss. Tennessee, H. C. Bate, director, Nashville, Tenn. 


Furnished by Crane & Co., Me Whorter oe Oliver Streela, Newark, New Jersey, 


STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 
Furnished by Henry J, Grew, 171 Broadway, New York ity. | Purnished by Forsberg & —— 1001, 1008, and 1005 Seventh street 8. W., Washington, D. C 
BAROMETERS. Wind vane, sunset OO Packing, $1 00 
Common pattern and finish, vernier reading to 100th inch, in pine box : do large, with support soeneees sone cereeereere 20 00 do 2 00 
Reading down Co 00 Packing and shipping by express, $2.50 [L. RB. 34544, P. D., 1887.) 
do. do. 2.50 Furnished by the Hahl Manufacturing Company, 13 Mercer Street, Baltimore, Maryland ,* 
do. 28.00 do, 2.59 Anemograph register (direction and velocity)... 80.00 Packing andshipping by express, $1.20 
de, 14 de, (two verniers)....... 8.00 do, 2.50 * L, 11608, P. Dy 1882. 
Common pattern aed Anish, vernier reading to ],000th inch, in pine bex : by aides Lage, Now Yor’ Clty 
Signal Service manifold Forms No, 107, in books of 100 forms, per book.................... $1.25 
Reading down to $34.00 Packing and shipping by express, $2.90 lo 107 B do 1.95 
Beet potters and finish, vernier reading to 1,000th inch, in pine box: do. wor F, 1.75 
Reading down Packing and shipping by express, $2.50 do. 107 G, 2.20 
do, GB. 42.00 do, 2.00 do, 107 do, 1.75 
do, 14 do, + 66.00 do, 2.50 Indications (Form 109 B), per 
Leather case, in place of pine bex........ a do, yom L. R. 13997, P D., 1885. 
33.00 do, 2.0 Furnished by Jamés J, Oh 915 Pen yl ia A Washington D.C. 
L. R. 4821, P. D.. 1088. 
Mountain barometer, two verniers, in leather 
50.00 do, 2.30 Furnished by John Schulizbach, 034 Street N. W.,. Washington, D. C, 
Piandard barometer for 75.00 do, 3.26 | Rain-gauge, standard §-inch Signal Bervice 
1.25 do, 1.00 Rain-gauge, galvanized iron, with overflow and measuring-stick 
Barometer tube, filed and replaced...........00 >.4.00 do, 2.50 Rain-gauge, copper, with galvanized iron overflow and measuring-stick ......... 
Barometer cletern, complete...... 4.28 do, Measuring-sticks, extra... 
Light brass tripod for « 10.00 do. .85 Farmers’ weather case......., 
THERMOMETERS Case for water thermometer 
Thermometer for dry or wet-bulb.,...... $2.75 Packing and shipping by express, $ L. R, 4051, P. D., 1883. 11973, 


do. wet-bulb, eupport for... do, 
enp fer Rain-gauge, standard 8-inch, Signal S600 
uc deo » 
ary-buld, euppert fer...... do. 25 Whirling apparatus (L. BR. 7965, 1886) 5,00 
do maximum regietering....... 4.50 do. Furnished by Property and Disbursing Officer, Signal Service, Ba A., Washington, D.C. 
do 8.75 do. Maps in one color without reports or isobaric lines, 015 
do, 10.00 do. 75 Mapes iv one color, without reports or isobaric lines (as ened on at ‘Signal 
de. emall, in metal case, aes ge chet, nn Maps on manifold paper without reports dr lines, in books of 100, per book.. 
engraved «tem.,. ‘ ~s 2.00 , -% Maps in one color with current reports, isobars, and isotherms, each....... .... 
L, 11647, P. D., 1888. 20282, P, D., Copies of Daily Bulletin, with Indications, Facts, with maps, stitched in 
Anemometer, Robinson's,” (velocity)............ Packing and shipping by express, $1.10 monthly volumes, each (L. R, 10288, P. eves 2.25 
Electrical recording apparatus, “Gibbon’s,” 4 International Daily Bulletin, per copy, each, including the Monthly Summary when 
(velocity), 4316, P. D., 1886.)......... 34.08 1.30 daily is subscribed for for the entire 
Anemometer bianks (L. BR. 6627, P. D., 1886)... per hundred... 1.00 District Maps, Sexe cence 02 
FLAGS, 


Flags for the display of Weather and Temperature signals may be obtained from— 


M. G. Copeland & Co., 


Crane & Co., MeWhorter and Oliver Streets Newark, 


No. 634 Louisiana Avenue, Washington, D. C.; 


New Jersey ; 


C. S. Decker, No, 168 State Street, Boston, Massachusetts ; 


Horstmann Bros. & Co., 
John F. McHugh, No. 


Fifth and Cherry Streets, Philadelphia, Pennsylvania ; 
1286 Broadway, New York City. 


Correspondence in relation to these flags should be had direct with the above firms and not through this office. 
Any of the above-enumerated instruments, apparatus, etc., may be obtained at the prices named, with such additional cost of packing and 


shipping as is shown opposite the items respectively, 


Entered at the Post Office, Ww ashington, D. Cc 


The charges for expressage will be the actua] charges of express companies. 


Secoad-Class Matter. 


This Paper is furnished by the Government of the United States, without charge to Voluntary Observ ers and to the Co-cpereting Observers acting with 
the Signal Office in the collection of Simultaneous Reports. 
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